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EDITORIAL COMMENT 


Friday of last week, March 23, The 
■ lilP*- ihiily Mail contained an interview 
P pi lj with the Secretary-General of the 
Air League of the British Empire, 
Brigadier-General P. R, C. Groves, 
which we do not feel that w T e can, 
m justice to British aircraft designers 
and to the British public, let pass 
unchallenged. The Daily Mail has such influence 
with the million through its enormous circulation, 
and has in the past done so much to 
p,*J e further the cause of aviation, that one 
of it must regret to see it publish aviation 
news of the character of this interview, 
the position of the “ interviewed ” being such that 
an importance is likely to be attached to his reported 
statements far in excess of that which, in this 
instance* they merit. 

The interview to which we refer relates to a new 
u giant Tl flying - boat of which 41 the intelligence 
section of the Air League of the British Empire has 
secured the first authentic details/' The interview 
proceeds to state that this machine is under con- 
struction in the works of the German Dornier Company 
on the Swiss side of Lake Constance, and that " The 
craft, which is a flying- boat, inaugurates a new 
phase in aircraft design, , . /’ General Groves is 

quoted as stating that tire Hew machine will have a 
wing span of 158 ft., a total loaded weight of 44 tons, 
12 engines developing a total of 6,000 h.p., and will 
carry 50 passengers and a crew of nine. Furthermore, 
t lie machine, it is stated, is intended for a German 
serv ice across the Atlantic to New York, 

Taking the figures quoted to be accurate, and we 
have seen no statement from General Groves to the 
effect that he has been inaccurately reported* the 
wing span of this new monster is to be 158 ft. A 
fairly common aspect ratio for normal wings is 10. 
This would make the chord of the Dornier 15*8 ft. 
For simplicity, let it be assumed that the chord 
is 16 ft. In that case the wing area would be 2,530 
sq. ft., and as the machine is reported to weigh 
44 tons (i.e., 98,560 lb.), the wing loading would be 
39 lb. per sty ft. In other words, it would be an 
impossibility for the machine to get off the water ! 
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DIARY OF CURRENT AND FORTHCOMING EVENTS 

Club Secretaries and others desirous of announcing the dates 
of important fixtures are invited to send particulars for 
inclusion in this list — 

1928 
Mar* 28* 

Apl, 4 Exhibition of Light Aeroplanes, Folkestone 
Drill Hall, 

Apl. 6-7 .... Cinque Forts Flying Club Demonstration* 
Lympne 

Apl. 8-9 . .. Aerial Display , Suffolk Aeroplane Club* Hadleigh 
Apl, 12 “ Some Aspects of the Development of the 

Slot,” Mr. G. R. Volkert, before R.Ae.S, & 
InsbAe.E. 

ApL 14-21 All-American Aircraft Show, Delrcit. D.S.A. 

Apl. 26 .... “ The Design and Construction ot Modern 
Rigid Airships." Mr. B. N. Wallis, before 
R.Ae.S. & Inst.Ae.E. 

May 5 .... Light ’Plane Meeting, Bristol 
May. 17 Aero Golfing Soc.- Spring Meeting, “ Flight 
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May 28 .... Light ’Plane Meeting, Ham hie 
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Even ii we assume that the aspect ratio is only 6, 
the wing loading would still be 23-7 lb. /sq. ft., and 
since, as Mr. C. C. W alker has pointed out in Flight, 
,H chord is no cure for an overloaded machine but 
span is,” the flying-boat would not even get off with 
this loading. Another way of saying the same thing 
is to state that the ratio span 2 ; weight would be as 
low as 0*253, which would give a very high induced 
drag at low speeds. 

It may be t of course, that the figure for span has 
been wrongly quoted, it can be shown, however, 
that even so, on the remaining figures given, the 
machine cannot possibly accomplish the flight across 
the Atlantic. Taking a crew of nine and 50 passengers 
and assuming for them an average weight of 160 lb., 
the " live ” load would be 9,440 lb. Luggage and/or food 
would at least bring this weight up to 10,000 lb. 
If we assume that the power plant weighs, with engine 
mountings, cowlings, etc., 3 lb, per horse-power, a 
reasonable figure, the 12 engines will weigh 18,000 lb. 
In order to be able to contemplate the Atlantic 
crossing, fuel for at least 36 hours will have to be 
carried. Even taking the most favourable view and 
assuming that the machine will, once it is in the air, 
fly on 60 per cent, of its full power, i.e. t on 3,600 h.p., 
and assuming that the petrol consumption is as low as 
0*5 lb./b,p./h., the consumption will be 1,800 lb, 
per hour, and for 36 hours the weight of petrol would 
be 64,800 lb. The petrol, engines, passengers and 
crew would then weigh a total of 92,000 lb. As the 
loaded weight is stated to be 98,560 lb., there would 
only remain a weight of 6,560 lb. for the machine 
itself. This would correspond to 6*65 per cent, of 
the total loaded weight. In fact, the petrol tanks 
would probably weigh about that, so that the 

<*> <!> 

AFGHAN KING 

The King of Afghanistan flew over London on March 21 
in an Armstrong- Siddeley ■' Argosy/ 1 of the Imperial Airways 
fleet. It was his only flight since visiting Europe, and was 
one item in the programme during his visit to Croydon aero* 
drome. He was accompanied by his suite, Sir Samuel Hoare 
and Air Vice -Marshal Sir Sefton Brancker. The pilot was 
t apt. W, Rogers, w r ho steered a course for the Crystal Palace, 
then turned north for the Thames, and crossed London at 
2,500 ft., revealing to the King all the well-known buildings 
and historic sites. Capt. Rogers was presented to him at his 
request after the landing, and complimented on his skill. 
An aerial map of London is being prepared for His Majesty 
by the Aircraft Operating Company in accordance with his 
wish expressed on seeing the air map in the Air Survey 
exhibit. It will be marked with a red line tracing the route 
flown by him over London. 

Whilst the Royal party was examining the light aeroplanes 

<i> ❖ 

Italy’s Air Force 

The Under -Sec ret ary for Air in Italy, Signor Balbo, in 
presenting the Air Estimates, amounting to £7,605,000, 
stated that Italy possessed 1,800 aircraft, 1 ,000 of which 
were in line and the remainder in reserve. In comparison 
France had 1 ,940 machines in line and 4.000 in reserve : 
England, 775 in tine and 520 in reserve ; and Jugoslavia, 
400 in Une and 150 in reserve. In 1927 Italy produced 450 
machines, and it was hoped to reach a total of 2,000 in the 
near future. 

The Purls Aero Show 

As previously announced in Flight, it has been decided 
to hold the Eleventh International Paris Aero Show (in the 
Grand Palais des Champs-Elys^es) this summer, instead of 
at the end of the year. The opening date will l>e June 29, 
and the closing date July 15. Various interesting aviation 
demonstrations at the several aerodromes situated in the 
suburbs of Paris will take place during the exhibition, and it 


machine itself would weigh nothing ! Truly, as the 
interview has it, the new machine does M inaugurate 
a new phase in aircraft design.” 

It seems a great pity that a man in the* position of 
General Groves should permit himself to be quoted 
without having obtained some technical opinion on 
his subject matter. The “ intelligence (!) section ” 
of the Air League, so far from having “ secured the 
first authentic details,” appears to have secured a 
gigantic " leg pull/' And then there are people who 
will tell one that the Germans have no sense of 
humour ! 

But for the fact that the penultimate paragraph 
of the interview may easily cause the man in the 
street to think that British designers are a long way 
behind the Germans, we should not have troubled 
to devote space to this matter. But the circulation 
of the newspaper in which the interview was published, 
and the status of General Groves, makes it desirable 
that the actual position should be made clear. The 
last paragraph but one reads as follows : u The 

question now arises, is Britain to be left behind also 
in the coming international competition for trans- 
ocean air traffic ? For such work very large multi- 
engined flying-boats are essential. Our largest 
existing commercial fiving-boat is one of 1,500 h.p., 
weighing about 9 tons.” Compared with the 44 tons 
quoted for the Dormer, this is a contemptible figure, 
certainly, but there is some consolation to be derived 
from the fact that our commercial flying-boat flies ! 

We shall look forward to seeing the " definite and 
exclusive information/' which is to be published 
in the April issue of Air f the official organ of the Air 
League. At least no more appropriate month coni cl 
have been chosen, 

<$> < 5 > 

OVER LONDON 

drawn up on the aerodrome, Capt. Neville Stack, flying a 
Nimbus 9. passed above and dropped a mail Potter-McKenna 
parachute, which fell accurately opposite the King, A postal 
deliver^’ was made then by Sir Seftpn Brancker, The King, 
received a picture postcard of the aerodrome* duly stamped 
with that day s postmark, and with the blue air mail label. 
Private owners were represented by Miss W. Spooner, who 
flew her D.H. * H Moth " to the aerodrome, and Miss Brown, 
who had flown down the previous day from Manchester. 
Capt. Stack also exhibited the easy handling of a light aero- 
plane. He ran an Avro Avian 11 out of a small hangar 
with its wings folded, unfolded them, started up and took off- 
all within a lew minutes. 

His Majesty made a rapid but complete inspection of 
Croydon with the greatest interest, and at the conclusion he 
expressed his appreciation of our development in commercial 
and private flying. 

<s> <$> 

is announced that the President of the Republic and other 
members of the Government will visit the Salon. It may be 
mentioned that entrance applications should L>e addressed 
to le Chambre Syndicate des Industries Aeronaut iq lies, 
9, Rue Anatoie de ia Forge, Paris. 

On Records 

The Air Ministry issued the following statement on 
March 26 

" Reports that the Air Ministry has decided to make 
an attempt this year to break the world long-distance 
non-stop flight record ore premature. The position is that 
an aeroplane is being built for the purpose of making an 
exhaustive test at home to determine how long an engine 
will run in the air under normal flight conditions. This 
aeroplane will naturally be a machine which might well 
beat the present-time duration record. The question of a 
long-distance flight will only be considered after the tests 
have been satisfactorily carried out/' 
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THE BOULTON & PAUL “ SIDESTRAND I” 

2 Bristol “ Jupiter VI ’ Engines 

In attempting to convey to readers of Flight an adequate one won Id merely be describing a machine which is a verv 
idea of the new Boulton & Paul twin-engined bomber which excellent bomber, while by taking the alternative approach 
has recently gone into production for the Royal Air Force the merits of it as a piece of aeronautical engineering can be 
squadrons, two ways are open : One might concentrate on examined. On the whole, we believe that the majority of our 



[ 4 Fucbt P koit>$ raphs 

THE BOULTON & PAUL “ SIDESTRAND " : Front and three-quarter front views. Large span, and 

** clean ’ ’ fuselage and engine nacelles are characteristic features . 


the merits of the machine {and they are many) for the par- 
ticular purpose for which it was designed, or one may approach 
the subject aldng more general lines, examining the machine 
as an aircraft pure and simple, with but minor regard to its 
particular function as a military weapon. In the former case 


readers are likely to be more interested in the general aero- 
dynamic and structural features, and as there are certain 
restrictions which prevent a full discussion of the military 
equipment, the following notes will be devoted to the general 
design of the ,+ Sidestrand/* bearing in mind that the machine 


[ 4 * Flight " PhotQgraph 

THE BOULTON Sc PAUL “ SIDESTRAND r * : Side view* Note the three gun positions, and more particularly 

that for the aft gunner firing under the tall. 
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lias been designed as a three -sea ter day bomber, and that 
therefore certain specified loads had to be carried, loads 
consisting partly of equipment, partly of machine gun arma- 
ment, and partly of bombs. What percentage of each is 
involved we are not in a position to state. 


Aerodynamic Design 

Those of our readers who have followed his interesting 
series of articles on ,r Aircraft Performance '* in our monthly 
technical Supplement The Aircraft Engineer will have 
obtained a fairly good idea of the general design policy of 
Mr. J. D. North, Boulton & Paul's Chief Engineer and 
Designer, and in examining the ** Sidestrand " one looks for 
such features as Mr, North has advocated in his articles. 
Among these perhaps none was more prominent than the 
reduction of induced drag by having a high value of the ratio 
Span- 

of ^ and a glance at the general arrangement drawings 

and some of the photographs will show that the M Sidestrand " 
has a very large span for its area, or, as we used to say before 
modern aerofoil theory became the fashion, high " aspect 
ratio. 1 ' While Mr. North drew attention to the importance of 
largt- span, he also pointed out that for large machines it is 
difficult to obtain a high value of the span-, -wt. ratio because 
of the increased wing weight which quickly puts a limit to 
the span which it is economic to employ. In the " Side- 
strand/' therefore, one may take it that an endeavour has 
been made to get the best compromise between wing structure 


sideration of the operational conditions to be met, and then, 
taking as a basis a good streamline shape, curving its centre 
line to give the required aerodynamic characteristics, the 
original streamline section being chosen of such a thickness 
that it will accommodate spars of sufficient depth. Thus, in 
any Boulton & Paul machine one is not likely to find any 
stereotyped wing section, although some of those in use may. 
more or less accidental! v, have a fairlv close resemblance to 
certain " accepted " sections. Incidentally, the original 
streamline shape taken as the basis is generated by the general- 
ised Schoukowsky theory. 

The wing cellule having been carefully designed to meet 
the particular operational conditions of the type in question, 
great care is again taken in the design of fuselage and engine 
nacelles, In the case of the " Sidestrand/' for instance, a 
start was made with a body of very good streamline shape, 
generated as in the case of the wing sections, a model of which 
was tested in the wind tunnel. The cockpits were then added 
one by one, the drag being measured after each such addition. 
If a certain cockpit shape or arrangement was found to add 
unduly to the drag, modifications were made until the figure 
had been reduced to what appeared to be the lowest practic- 
able value Take for example the prone gun position under 
the fuselage. Obviously this might easily increase the body 
drag to a very high figure, but by persistent experimentation 
the drag caused by this gun emplacement was ultimately 
reduced to a very low value indeed. 

The engine nacelles were the subject of similar research 



* [ 4i Flight " Photograph 

THE BOULTON & PAUL ** SIDESTRAND " : Three- quarter rear view. The careful stream lining of the engine 

nacelle can be seen in this photograph. 


weight and aerodynamic efficiency, and it will be of interest 
to examine briefly how far the wing arrangement of the 4 ' Side- 
strand H ' may be expected to have reduced that part of the 
wing drag which is due, as Mr. < C. Walker puts it to 1 ' carry- 
ing a certain weight on a certain span at a certain speed/' 
The total loaded weight of the 4 Sidestrand " is 8,850 lb. r 

and the span is 72 ft. The value of is therefore 0*518 


and the monoplane value of the ratio of lift to induced drag is, 
at 70 m,p,h. for instance, 20-31. As the gap. span ratio of the 

Sidestrand Sl is about 0*14, this value is increased to 25 ■ 9 
for the biplane arrangement used. Thus at 70 m.p.h* the 
induced drag is only 342 lb., which is remarkably low and 
corresponds to a thrust horse-power of 64 b.h.p. only for over- 
coming induced drag at that speed. Since at this low' speed 
(corresponding probably fairly well with the climbing speed 
of the machine) the induced drag is a large percentage of the 
total wing drag, it is seen that the 11 high aspect ratio " wing 
arrangement does appear to have proved extremely 
beneficent The span-, weight value of 0*518 is quite high 
for a machine of this weight, and in a number of machines this 
ratio only reaches a value of 0*3 or so. We believe that 
actually in the Sidestrand " the extra wing weight which was 
the J ' price paid " for the higher value of Span*/W amounted 
to some 200 lb,, but at that it paid to carry the extra weight. 

While on the subject of wing design, a few words concerning 
the method used by Mr. North and his staff in the choice of 
wing section may be of interest. The method was outlined 
by Mr. North in his series of articles to which reference' has 
already been made, anti consists in starting off with a eon- 


and the form finally chosen, which is well shown in several of 
our photographs, has given about as low a drag as it is 
possible to attain with engines placed outboard. The 
research included wind tunnel tests with model airscrews 
running, and at large angles, it having been found that the 
interference drag *' is largely an induced drag and liable to 
be greater at large angles, thus affecting performance on 
climb, etc. 

Undercarriage design, although perhaps more of a structural 
than an aerodynamic problem, also shows this striving for 
aerodynamic cleanness/' the undercarriage of the " Side- 
strand " being of remarkably low frontal area ft>T a machine 
of this size. 

Altogether the Boulton and Paul " Sidestrand ” is a machine 
which well repays a close study, the results of the very great 
care taken in its aerodynamic design being reflected in the 
perform a nee figures which will be found at the end of this 
article. 

Structural Design 

If the aerodynamic design of the Ir Sidestrand rj is of more 
than usual interest, the same applies at least as much to the 
structural features. Although in what follows the reference 
is particularly to the " Sidestrand/* most of the constructional 
details are now standard Boulton and Paul practice, and would 
apply fairly closely to any machine built by that firm, since 
a process of standardisation without cramping the freest 
possible development has been evolved by the firm during 
the last iew years* 

It will be known to most of our readers that Boulton and 
Paul were among the very first aircraft firms in England 


208 





* " Flight fr Photograph 

SPAN E /W : Five photographs of the Boulton & Paul 11 Sidestrand M in various attitudes, which show the large span and ** clean f * lines of the machine. 
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to take up all-metal T and. more particularly all -steel, con- 
struction of aircraft, and a visit to the works at Norwich 
very soon reveals the fact that a very high degree of perfection 
has been attained, not only in the design of metal members 
hut also, and which is, perhaps, even more important because 
it is a good deal more difficult, in rapid and relatively cheap 
manufacturing processes. Concerning the latter, but little 
can be said in the present article, in which we must confine 
ourselves to the finished results rather than go into details 
concerning the manner in which these results were obtained. 

Earlier forms of Boulton and Paul metal fuselage construc- 
tion have been described and illustrated in Flight from time 
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Having evolved an eminently satisfactory type of tube lor 
Longerons and struts, standardised in a certain number of 
sizes, the next step was to design a neat type of fitting for the 
attachment of struts to longerons. How the problem was 
ultimately solved is indicated in some of onr sketches. A 
tubular “ pad of magnesium alloy, fitting snugly over the 
tubular longeron, and with flat faces machined on the outside, 
gave the solution. Bolts pass through pad " and longeron 
vertically and horizontally (being* of course, slightly staggered 
in relation to each other), the strut ends being attached to the 
bolt heads and the bracing wires to sheet steel links or wiring 
plates in the manner shown. The bolts themselves are of 



g* Flight 


Copyright Skstehts 


THE BOULTON & PAUL M SIDESTRAND I *’ : 1, The engine mountings for the Bristol Jupiter are designed 
to avoid getting torque reaction loads as bending moments on the wing spars. A typical fuselage joint is illustrated 
in 3, and dissected in 4. Note particularly the lockcd-joint tube longeron and the magnesium alloy pad with flat 
faces for the fittings, A slightly different fuselage joint is shown in 2, 


to time, hut with the present form something like finality 
has been attained, since certain sizes have been standardised. 
The basis of the new form of fuselage construction is the 
locked -joint circular tube, which is a relatively recent product 
of the firm. This type of tube is made from strip, by a special 
process of rolling and drawing, and the accuracy obtained is 
really remarkable. Not only does the tube leave the draw 
bench " as straight as a die / 1 but the locked -joint seam itself 
is perfectly uniform and straight, i.e .* there is no twist in the 
tube. This is important because of the attachment of fittings, 
for which it is desirable to know exactly where the seam is 
going to come, and that it will be in the same place at alt 
fittings. 


Duralumin* and bushes are interposed between them and the 
walls of the longerons to increase the bearing area. The 
arrangement will be clear from our sketches. By the employ- 
ment of magnesium alloy * f pads ” and Duralumin bolts, 
the weight of the fuselage fittings is kept down to a very low 
figure* while certainly the locked -joint tubes, of high-grade 
steel* are lighter than any drawn tube could be. The result is 
a structurally very economical construction. We regret that 
we have no figures relating to the bare structure weight of the 
“ Si destrand ,J but knowing the amount of equipment carried* 
and the difference between tare weight and gross weight, it 
is fairly obvious that the aircraft structure must be a very 
low percentage. 
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If the fuselage structure is unusually interesting, the wing 
structure is no less so, although showing, perhaps, a less 
noticeable departure from Boulton & Paul's previous forms 
of wing structure. We believe we are correct in stating 
that this firm was among the pioneers of rolled steel strip 
wing spar construction, at least in its efficient modern form 
using high-tensile steels. And it is certainly the first British 
firm to standardize a scheme of construction by which all 
conceivable manner and sizes of wings may be built from 
standardised parts. 

Of the Boulton & Paul method of manufacturing steel 
spars, nothing need be said here. Suffice it to point out that 
manufacturing processes have been evolved which allow of 
both rapid and cheap production. What is of interest is 
the system of standardising certain spar flanges, webs and 
fittings in a manner which gives a sufficient number of com- 
binations to meet well-nigh every possible demand without 
having to go to the expense of making special rollers and dies. 
A few of the standardised combinations of webs and flanges 
are shown diagrammatical!} 1 ' in one of our illustrations. It 
will be seen that, with three standard webs, and six standard 
flanges, IB different spars are produced, giving quite a wide 
range. Add to this the fact that further variety may be 
added by a change of material, even to a change from steel 
to Duralumin, and it will be obvious that the range imme- 
diately available is very wide 

Incidentally, the accuracy of production is within (M)l in., 
thus ensuring complete interchangeability, which is even more 
important from the point of view of mass production than 
repairs. It might here be mentioned that all Boulton A: Paul 
strip is formed in the soft state, and hardened and tempered 
after forming. 

The rib design is very simple, and consists of channel 
flanges and tubular distance pieces forming the girder webs. 
This applies to the normal rile At points where heavier 


stresses have to be withstood, modified forms are used, also 
of channel section, but with larger channels, and with channel 
section distance pieces. Several types are shown by sketches 

The attachment to the spars of internal drag struts and 
inter-plane struts is effected via bridge pieces in such a 
manner as to impose no crushing stresses on the thin -walled 
spars, the loads being taken either on the bridge pieces or on 
bolts passing through the distance- tubes in the spars. 

Without being a very detailed description of the construc- 
tor! of the ' Side strand, 11 the above notes should, give a general 
idea of the types of structure employed, In the absence of 
an explanation of the internal arrangement of the fuselage, 
whi c I ] wc i u Id n eee ssitate a ref e rei i ce to eq u ip men t of a m i l i 1 a r y 
nature, about which nothing may be said, we must confine 
ourselves to stating that the load of bombs forming the 
raison d'etn of the machine is carried inside the fuselage 
instead of outside In this way a grunt deal of air resistance 
must he saved, and doubtless this fact has contributed 
materially towards the good performance attained. 

The Bristol " Jupiter VI “ engines are mounted on the 
lower wing, the supporting structure being rather neatly 
triangulated in a manner to avoid torque reaction stresses 
being transmitted to the wing spars in the farm of bending 
moments. The engines are hung on Swi veiling mounts which 
greatly facilitate inspection. The petrol tanks are situated 
in the fuselage, and number three in all. a front mam, a rear 
main, and a service tank The full tankage is 260 gallons, 
of which 35 gallons represent an overload to be used for long 
flights or some such special occasion, the normal capacity 
being 225 gallons, of which 65 gallons in the service tank, 
90 gallons in the front main tank, and 70 gallons in the aft 
main tank 

The undercarriage of the M Si destrand is of simple two- 

wheeled type, wuth nleo-pmumatn telescopic ' r legs “ of 
somewhat umisul design, A long stroke is one of the features 
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TUP nr. in tak; a path m SI 1 >ESTR\ND I " : Some constructional details of the wings, t is a spar section, 
HIE BOULTON & PAUL sr " " . , . th b wa jj s together. A standard wing rib is shown in 4. The 

, S t‘Th nft tU tfhvmeins of the notched plates shown, the notches fitting over the spar flanges along 
fhel^ e ofrivets e TsomewhaTstronger form of rib. used at points where concentrated loads occur, is illustrated 
me lines of rivets. sho ^ s a ^dder rib. Further details are illustrated in o. 
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One of the undercarriage “ legs IT of the Boulton & Paul 
“ Sidestrand/* The streamline fairing has been re- 
moved to show the arrangement^ 

of this " leg, 1 ' and it is quite remarkable to see the ir Side- 
strand ,f tax yin g at high speed across rough ground, the 
machine itself remaining steady, while the * H legs " are tele- 
scoping in and out, the wheels moving up and down with the 
uneven surface. In place of a sectional drawing of the actual 

leg/' which would have to be of a highly technical 
nature, we publish a diagrammatic representation which will 
serve to illustrate the general principle upon which the ” leg " 
is designed. 

The lower portion of the n leg " is filled with air {pumped 
in at an initial pressure of 125 Ib./sq, in.) ( and the upper part 
with oil, a floating diaphragm separating the air from the oil 
A piston is attached to, and moves up and down with, the 
lower part of the leg. This piston has in its head a valve 
seat and a spring-loaded hollow -stem valve This hollow 
or cylindrical stem is provided with ports, so that when the 
valve opens, the oil can pass through from one side of tlie 
piston to the other. In the valve head is a small leak hole. 
This, of course, permits oil to pass through under all condi- 
tions. 

When the " leg ,J is subjected to a load, the air is compressed 
by the upward movement of the lower half. If the movement 
is a relatively gentle one, oil merely leaks through the small 
leak hole in the valve head. When a certain speed of travel 
is reached, however, the valve opens against the action of its 
spring, and the oil is then permitted to flow through the ports 
in the valve stem, from the space above the piston to the space 
below it The size of leak hole and ports has been carefully 
proportioned so as to give, in conjunction with the compressed 
air and the pneumatic tyre, a deflection diagram of the right 
shape. In taxying, the damping of the oil is such as to prevent 
any tendency to bouncing, and the machine travels along on an 
even keel, although on rough ground the wheels may be 
seen to be moving up and down rapidly, following the irregu- 
larities of the ground. The small air vent pipe shown may 
possibly pass a small amount of oil during the travel of the 
"' leg," but its chief function is to avoid the formation of an 
air lock while the *’ leg 11 is being filled with oil. The jack 
shown in the diagrams and in a sketch can be used for extend- 


ing the “ leg/’ or for tyre changing, etc., as well as for relieving 
the 41 legs " of load when the machine is standing in a shed 
for long periods. 

Specification 

The main dimensions of the " Sidestraud I " are shawm on 
the general arrangement dra wi ngs , The weight of the machine 
light, is 5,275 lb. (2,400 kg,), and the load carried is 3,575 lb. 
(1,625 kg.), giving a total loaded weight of 8,850 lb, (4,025 kg .), 
H 850 

The wing loading is =9-37 Ib./sq. ft. (45-9 kg./m*). 


Power loading (on normal power of 450 b.h.p. per engine) 
o 8SQ 

=9 -84 lbs,/h,p, (4*47 kgs./h.p.). f ‘ Wing Power M = 
0-95 h.p./sq. ft, (10 -25 h.p./m a j . 


Performance 

Speed at ground level, 125 m.p.h, (201 knis./hour). 

Speed at 5,000 ft, (1,525 ttl), 130 m p.h. (209 kms./hour). 



AIR VENT 


5PRIN0 VAIVElOtLl 


piston 


floating 
"diaphragm- 
{SEPARATING 
OIL TROM AIR) 


Diagrammatic representation of an undercarriage 
“leg T1 of the Boulton & Paul 41 Sidestrand I 1 * The 
valve has a leak hole in its head, and ports in the 
tubular stem. 
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EDITORIAL. VIEWS 

Jn lib previous article on ' Metal Construct ion Develop- 
ment* Mr. Pollard f ii vi It with the subject of fuselage member? 
made from strip mate rial. In the present issue 1 k l turns to 
the subject ol wing spars made from strip, ami gives i M ns- 
trations of various types* such as the Boulton and Paul 
Ar]nstnmir-\\ T hitwortli, and “ Bristol.” 

We had rather expected that some of our readers would 
have offered certain mild criticism of one or two things in 
Mr, Pollard's article in the February mini her of Th e Aik- 
( 'raft Exgtxreh, which appear to he a little open to doubt, 
or at any rate to discussion. As no one has dime so, perhaps 
we may la* permitted to call attention to these points, so 
that, if they arc unimportant we may he mfbfcmed to that 
effect, while it they are of importance it is essential that 
they should not lie overlooked. 

In Table l on p. 14 til the February 23 issue, Mr. Pollard 
gave m column lb the thirkiiraa of material for longerons 
and struts of a strip frame, some of the latter being only 
U IHMi in. thick. We have not. perhaps, the same access 
to materials specifications as have aircraft firms, hut to us 
it seems that such strip might easily vary at least n ooi in. 
either way. If it does, it would appear that the strength 
of the member made' of such thin stuff might vary by. 
perhaps, 30 per cent,* quite a]mrt from any question of the 
effect of corrosion on material of this “fag paper thickness. 

It would, we think, 1>e of interest if Mr. Pollard would inform 
us whether his experience has indicated that any risk of this 
nature is likely to be met with in practice. 

The second point to which we should like to refer is the 
load of 800 lb. assumed to be applied at 0 in Fig, 1* on p, 14. 
On p, 17 Mr. Pollard states that the dimensions and hauls 
are such as might apply to the structure of a machine weigh- 
ing 4,300 lb. gross weight. In view of the fact that in most 
machines of normal proportions the tail skid load is some- 
where in the neighbourhood of 10 per cent* of the weight* 
is not 800 lb, too small a load to assume ? in other words 
is not, the factor of safety too small ? 


METAL CONSTRUCTION DEVELOPMENT 

By H, ,1. Pollahil Wh.Ex.. A.F., R.Ae.S* 

{('fmi in (fed from Png< 17.) 

Further questions of detail design may now be- considered. 
We will consequently turn onr attention to wing spars, 
rhe reader will probably lie aware that the design of parts of 
aeroplane structures built up from metal strip began to be 
very seriously considered late in tin year I If IS. when the 
rapidly dwindling supplies of long lengths of timber suitable 
for spars made it urgently' necessary that these members 
should, if possible. I x* marie from other materials. With the 
end of the war the intensive study of l lie possibilities ceased, 
but sufficient work had been done to prove that metal spars 
suitable tor normal single-seater and two-seater machines 
could be made winch would show substantial savings in weight 
over wooden spars of the same strength. Very efficient 
shallow spars. 2 to 4 ins. deep, were than made and tested, 
but the early' promise of rapid development did not materialise. 
Sufficient data for the successful design of deeper spars was 
not available and the problem of making metal ribs of equal 
weight and stiffness compared with timber ribs was found 
most difficult to solve. Speaking generally, it is not difficult 
for a spar designer to produce a section from 2 to 5 ins, deep, 
giving a stress of fit! to 70 tons per sq. in., but tjetwecn, say, 
o and 12 ins. this result is not easy of attainment. Above 
12 ins. rhe ordinnrv box spar and probably the single web 
spar. scarcely practicable, and a girder arrangement i* 
likely to prove more efficient. In particular cases* by the 
introduction of numerous and varied stabilising members, 
exceptions could he made to the above general statements, 
hut special eases of spar design need not at the moment 
concern us* * 

In the design office well supplied with drawings of section b 
of spars and with information regarding the stresses that are 
developed by various kinds of loading* the task of selecting 
an old or designing a now spar is simple, providing no radical 
departures arc made from previous practice* 

The purpose of this article is to bring to the notice of the 
technician who is inexperienced in these matters, considera- 
tions which should help him to succeed in designing spars or 
other structural members in thin metal* An investigation of 
a simple concrete example brings out some of the chief points, 
but we will in the first, instance review two important cases 
of the effects of stress which have been investigated mathe- 
matically. 

hi his treatise on Mathematical Theory of Elasticity 
Prof. A, E, H. Love studies the case of a rectangular plate 
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having aides of length 2 a and "21k and thickness 2 A. secured 
at the edges and acted on by edge thrust Pj per unit length 
i if the direction of side of length and P* per unit length on 

the side of length 2(k 

The conditions of loading and the dimensions of the plate 
are shown in the following diagram. 


RELATION errwEETV DEPTH 
OF SPAR FLANGE & STRESS ’ 
DEVELOPED FAOM flanges 
3 a , 3 b. 3 C THE GAUGE AMD 
■OTHER DIMENSIONS AS — 

Shewnonthe drawing ^ 


P t per unit of length 


relation between thickness 


The form of the solution b 

. t»Tz{ :r - ft) . tvr(y 

w — \\ sin sin 


Mr. K. V. Southwell obtained the formula 
E t / 


where tv is the displacement of ft point on the plate at(.ry) 
from the origin 

W is a constant. 

m and n integers (giving the number of corrugations or 
44 waves parallel to the sides of the plate) 

2Eft» 

and 1 1 - — this term is called In Prof. Love the u flexural 


where p is the stress intensity at which a tubular strut would 
collapse through elastic instability of the walls. 

E — Young's modulus, 
t — wall t hick ness, 

K — radius of tube. 


Poisson’s ratio, 


rigidity ” of the plate. 

<ris Poisson's ratio for the material of the plate. The above 
equation gives the critical thrusts. For example, if I > i — P* 

the critical value of 1% and P,> is J Dir 2 i - — — 1 

a 2 ir 

If we take the case of a box spar with a flat plate flange then 
P a = 0 and n = 1 . It is assumed that P, is the only force 
acting on the plate, 

Etar 1 r 1 1 T „ 1 


From this equation a value of - Ihi is obtained if p 6~> 
to0s/Bq> in. 

Equations ( 4 ) and (o) are shown plotted in Graph ( 1 ), 
E for steel has been taken as 12*500 tons per sq. in. 


It has consistent ly been found that the ratios of f/R and 


ti{ 1 — cr 1 J Lfcr/m } 2 b- J x (ajmf 

Therefore for minimum i y L (at critical equilibrium) 

a/m = h (obtained by differentiating Pj with respect to am 

and equating to zero). 


t STRIP TKICKNE 53 
R RADIUS OF TU&t 

■DH£ 003 OCX CD 5 006 0 QT 006 


Consequently < 


1 3 (l-a 2 )^ 

If the stress intensity if p t then l\=p.z.h 


The second case is that of a thin lube under compressive 
end load. Three types of failure may occur, according to the 
dimensions of the strut : 

(1) The well-known failure caused by the induced stress 
exceeding the compressive yield of the material. 

( 2 ) Failure brought about by elastic instability of the strut 
as a whole, eaiisiug bending of the structure line of the 
member. 

( 3 ) Instability of the strut wall. 

(I) and (2) are fully investigated in numerous text -books on 
structures or strength of materials* and no further attention 
need by given to them here. 

It is only within comparatively recent years that the third 
ease has received serious attention. In ordinary structural 
engineering the matter is of small importance, but in aircraft 
engineering the reverse is tire case* 
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— are too low, the theoretical value of £/R for tubes stowing 

a much greater discrepancy with experiment than does the 
value of ft/B for fiat plates. 

For the must carefully prepared and conducted tests on 
the most carefully made tubes the writer would expect to 
find increases of at least 50 [ter cent, in the value of / R 
over the theoretical values for the same stresses* 

Unfortunately, similar mathematically established formula? 
have not been established for complete corrugated sections, but 
vi th the following notes and the above equations as u guide 
the trained technician should not experience great difficulty 
in inventing his own formula* for finding at what stresses 
the sections be designs will become elastically unstable, 
providing he has the opportunity of observing the behaviour 
of actual spars under load and has also the data to enable 
him to compare the results of a fair number of tests. Without 


of a section receives from an adjoining section, the numerical 
value of which is dependent almost entirely on experience, 
h is obvious, then, why h is inadvisable to attempt to publish 
formulae at the present time for general use on built-up 
structure members. Such formula? as have been deduced 
may be established mathematically at sonic time iti the future ; 
then that will be the occasion for publication. Failing 
mattohiatical support, it is probable that formula* for par- 
ticular types of spar only will be available, the limitations 
of each t ype being strictly defined. 

Empirical formula 1 containing terms whose values hi 
particular cases are dependent purely on the designer's 
experience are .scarcely suitable for publication, since the 
probability of misapplication by the inexperienced is too 
great. 

lr should, finally, be noted that, whatever expression is 
derived fur determining the stress ut which instability sets in, 
it must be capable of application to u eomplele section or 







28* 

FIG. 2 


'15-25 


FIG. 3 


THICKNESS OF MATERIAL IN EACH CASE 
3a 3 b 


DEVELOPED WIDTH 2 014 


1-995 


RADIUS OPERATION 0780 1 123 

VBOUT AXIS THROUGH PARALLEL TO FLATS 


573 


2-269 


1774 


the opportunity of actual observation any formula 1 he may 
deduce would probably have little value. 

In this summary of the factors that must have their place 
in the desired formulae, obviously one of the most important 
will to K, the radius of gyration of the section. Component 
curves (arcs of circles are usually taken) of the cross-section 
must have a radius to thickness ratio proportional to the 
stress that is to to developed. The desired general large 
ratlins of gyration must not be obtained by the use of extended 
fiats. The amount that can to allowed depends oil the 
boundary conditions, hut the ratio of fiat width to thickness 
may rarely to permitted to exceed 20, Equation (4) above 
shows that the breadth of the section must be included, and 
also the thickness, as shown in equations (4) and (5). A term 
terms involving the size and number of corrugations and 
their relative position must also to included, and a verj 
important factor relates to the degree of fixation one portion 


to any portion of a section, however small, because the 
instability may concern a section as a whole, as, for instance, 
a complete spar flange or a portion of such a flange ; in the 
latter case, for example, a portion of a flange might consist 
of an arc having an excessive Rft ratio at an early load, 
a dent or short-pitched wave might form along this port, 
which would subsequently develop and spread, causing 
the premature collapse of an otherwise perfectly stable 
section. 

Ekstioiane will doubtless solve these problems in time 
tti spite of their complexity, but, as in the case of the flat 
plate and tube for mu to, it is quite certain that the results 
of the mathematical investigations will need considerable 
modification cm being brought into line with practice ; hence 
is emphasised the need for large numbers of carefully 
conducted, recorded, and co-ordinated experiments. 

Consideration of a selected few of the large number which 

e 2 
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have been earned out for the Bristol Aeroplane Co. will 
furnish further useful information. 

Fig, 1 is a section of a spur used extensively in “ Bristol " 
designs. A series of tests have been made with this spur in 
various gauges; the dimensions of the test spar centres are 
shown in Fig. 2, and i he ratio of end load to lateral load was 
F - 24 W. 

P being the thrust and W half the lateral load. 

In Graph 2 the relation l>e tween the stress developed and the 
gauge of the flange is shown. 

The results of three other experiments relating to flanges 
numbered 3h and 3r are shown, hut in this ease stresses 
developed! are plotted against depth of flection (see Graph 2). 
As an exercise the student of the problem siiou id try to form 
an expression from the data given which, when evaluated, 
gives approximately the stress developed on the tests. 
Flange 3n was not designed for use in a span but for a 
compression rib ; it was convenient, however, on one occasion 


Take the bending moment across this section to be 31 
inch tons. Then, assuming the web section to be adequately 
supported (by ribs or other means — a matter that will be 
briefly mentioned later), the section A should withstand the 
maximum stress of approximately 65 torif/sq. in. that 
would l>e induced. Portion B has to withstand an average 
stress of about 40 tons per square inch, and consequently the 
thickness would he much less, as shown, while the stress across 
the web varies from a small negative to a small positive 
amount, and consequently the web thickness could have a 
value as shown : as dimensioned this web would probably 
withstand a compressive stress of about 22 tons per square inch 
or a thrust of 1,600 lbs. 

The student should work out many such examples for 
himself, taking different eases of bending moments, deflec- 
tions. and end loads. The manufacturing side of the question 
should be kept in view : for instance, it would be foolish 
at this stage to call for strip tapering in thickness from, any. 



to use the section in a spar. This particular spar was the 
bottom rear member in the metal wings of the Bristol Lucifer 
preliminary training machine. 

The stress in an ideally designed spar would be constant 
along the length and across the breadth of the section at all 
points, and for the material used would be the maximum 
permissible for the maximum loading. Tins state, of course, 
is impossible of attainment, usually load factors at points of 
support and points of maximum bending between supports 
reach the lowest permissible figure. In spars made of timber, 
but particularly in those made from oval tube, there is little 
scope for making variations in thickness of material, particu- 
larly across sections w'here the stress variation is generally 
very wide. 

From Fig. 4 the ease with which variations can be made 
with strip spars is apparent. 

\ of the section — 1-2 
Z ,, „ ^ 0*48 

A „ - 0-34 


0-018 to 0*01 in., but longitudinal variations in metal 
disposition are very easily made — for example, m in the case 
of Fig. 4. If part A were subjected to an extra compressive 
stress along a portion of its length, an extra lamination or 
laminations could readily be slipped over and secured at 
C and G. nor would, it be necessary to secure the flanges 
together on their curved surfaces, securing of the flats being 
sufficient. 

It is often convenient in the case of cantilever spars to have 
a number of laminations at the root, falling off to n single 
thickness at the tip. thus securing a fairly even distribution of 
stress, (For practical purposes it is not necessary to have the 
shape of the outside of one lamination exactly the same as 
that of the inside of another, that is to say, a single set of tools 
will often serve for all the laminations.) 

Because of the ease with which high stresses can be 
developed in shallow members it often happens that a good 
*par reckoned on a strength /weight basis can be designed 
which only occupies a portion of the depth of the aerofoil, 


^approx. 
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say, 55 or 60 per cent., and which also may have the advantage 
of enabling external bracing fittings to be totally enclosed in 
the aerofoil. While this latter is very desirable it is better 
to obtain t bis by other methods than cutting down the *mr 
depth, as the shallower the spar the greater the deflection 
The sight of a plane flexing up ami down when a machine is 
taxying does not inspire the pilot with confidence, even 
though the wing might be quite steady in the air. Full 
advantage should be taken of the aerofoil depth, and for this 
reason Fig, 4 was chosen as an example of a type specially 
suited for deep aerofoils. This type of spar requires various 
web stiffeners, and it is the writer s opinion that development of 
high Stresses in it is a matter of more difficulty than in the box 
spar type, but with the present trend of aeroplane design in 
the direction of fewer external struts, it is a type which will 
in the end pay for the labour that is put into its investigation 
and development. 

A comparison of a few current types of spar will give some 
information on matters of design. 

In Figs, 5, 6 and 7 are shown types of spars developed by 
Messrs. Boulton and Paul, Armstrong Whit worth, and the 
Bristol Aeroplane Company, The first and second are copied 
from the " Encyclopaedia Britarmioad’ Two very special 
features of the Boulton and Paul spar are (1) the very neat 
arrangement at the riveting edges, where the 180 web bend 
makes the assembly of these spars previous to riveting a very 
simple matter, and (2) the very excellent web support. The 
Armstrong spar is particularly noteworthy because of the 
entire absence of flats, the flanges and webs being wholly 
curved. A speeia l feature of the " Bristol ” spars is the rat her 
wide flat riveting edges, which enables the external fittings 
to be secured after the long box has been riveted up along its 
four edges, as shown in Fig, 8, These fittings take the form 
of shallow channels secured in the spar edges after assembly, 
making possible a continuous process of assembly, in which 
holes may be punched and rivets clinched simultaneously 
under a gang press. Rivets are at the moment put in by 
hand between each struke of the press, but the possibility of 
an entirely automatic assembly process in which the rivets 
may I*- fed into place mechanically are evident. 

These wide flats might easily' be a source of weakness in 
the spar, but they arc kept as far from the points of maximum 
stress as possible and a very substantial curl terminates the 
web edges. 

On teste on short spars where the end load has greatly 
exceeded the lateral load there has been a tendency for these 
flats to fail before the yield point of the material has been 
reached; but the simple manufacturing processes permitted 
by the design has made it worth while using a heavier gauge 
flange or web in the one or two isolated eases that have 
occurred. 

The question of " developed stresses ” in spars is obviously 

an extremely complicated nature. Formula? deduced from 
the Euler Bernoulli theory are used for the simple reason that 
t here are no others to replace them : they are, moreover, easy 
of application. Anyone w ho has seen the formation of long- 
pitched waves in the compression flange of a spar or seen dents 
developing round rivets or observed the spar visually con- 
tracting in depth or spreading in breadth must have felt that 
the process of multiplying the end load and deflection, 
dividing by the section modulus, etc., was yielding a result 
having little bearing on the actual stress intensity in the spur 
under load. It might be argued that the above process results 
in very approximate figures of comparison, but even in this 
ease consideration would have to be given to the methods of 
loading. 

The student should be on his guard against being misled by^ 
what are popularly and erroneously 7 called " figures of merit, 


AN OMISSION 

The attention of readers is drawn to an omission, due to 
an oversight, of a radius dimension on Fig. 1 of Mr. Pollard s 
illustrations. The Figure will be found in the top left-hand 
corner of the set on p, 23, and the missing radius dimension 
refers to the radius arrow shown in the left-hand lobe of the 
top spar flange. Readers desiring this figure to be complete 
are asked to insert at that point the dimension <M)5' O.b* 


SEAPLANE STABILITY CALCULATIONS. 

By William Mr^no, 


(Concluded from page 20,) 

5, Displacement to Load Water Lint . 

I Iris is tabulated in similar fashion to the calculation of 
total displacement, but in this ease the areas of half -sections 
entered in column 2 arc taken Inflow’ water-lines, as indicated 


body- plan Fig. 5. Thus w e 

get ir — 


Ntrtt ion. 

Area of 

Simpsons' 

Functions 

Half-section. 

Multiplier. 

h 

of Areas. 

12 

0 0 

0*0 

m 

fld! 

*tT 

0-0 

ii 

0 4)4 

n 

0*05 

10 

0-50 

4 

2-40 

9 

ill 

a 

2-22 

H 

1 38 

4 

5*52 

i 

I -54 

2 

3-08 

ft 

1 *70 

4 

5 ■ 80 

5 

1 *31 

2 

2*02 

4 

1*14 

4 

4-50 

3 

(I- 91 


1 - 82 

*■> 

0-50 

4 

2*70 

I 

0-45 

n 

0-59 

| 

0*29 


0*58 

0 

0-0 


0*0 




33 - n 


Displa cement to LAY. L, 
2.427 lbs. 


33-11 1-725 

— , — x ■ 


2 54 


The displacement to load-water line is t he total function of 
areas multiplied by one -third the interval between stations 
and multiplied by two for both sides of the float : then brought 
to pounds by multiplying by 04. 


5. Pfjsition of Centre of Buoyancy. 
This has to be found — 


f») vertically : 

(S) fore and aft, 

ia) Is not usually worked out in detail, but is taken approxi- 
mately as a known ratio between the distance of the (LB. 
below the load water line and the maximum draught, of the 
float to the same waterline. 

This ratio is given by Major R, E. Penny, A.F.R.Ae.S., 
as 0-2 of the draught.* 


If calculated, the method employed would be to make put 
a ^ Curve of Displacement at varying water-lines, and t hen 
apply the same rule as used in ship design, fie.. 

Area of ( hirve of displacement 


Load displacement 


= Distance of (\B. below 
L.W.L. 


Sbc pa per uii “Seaplane Development " hy Major U. E. Penny. 
A. I K.Ac.S . read before Koval Aeronautical society, April 28tU, 1U27. 
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E*rh displacement at the different water-line* would lit 1 
calculated a* fur displacement to load water line, 

(/>) Fore and aft position of centre of buoyancy. 

To obtain this position we tabulate as under ; - 

~ . Ha If -urea Simpsons' Functions . 

Station. ro m u- i- Lever Moments 

of Section Multiplier ot Areas 

12 0*0 ^ 0*0 0 0 0 

in 0*0 2 0*0 r>i o*o 

n" 0*04 H 0*00 5 

in 0*00 4~ 2*40 4 0*00 

0 Ml 2 2-22 3 6 66 


and the moment of inertia of the whole figure about IK 
be the sum of all &uch icv press ion*. giving us : 


Both side i of the float being symmetrical we get 


Moment of inertia I 


And a s B . M . is s ho w n n bov r 


('em re of huovanev aft of station li 


in*. (0-2118 ft. J. 

the midship station* No. b. of the float is taken as the 
starting point ; the moments forward of No. fi station are 
added together : similarly, the moments aft of No* 6 station 
are added together and the excess of momenta aft is multiplied 
by the interval between stations and divided by the total of 
functions of areas. 

We now have all the information necessary to determine 
what transverse metueentrie height on r flotation system wilt 
provide* 

The formula used is B.M. ~ 


And as the floats are situated at a distance from the centre 
line of machine erj ual to half the track ; then l 0 . the total 
moment of inertia is equal to 1 -f ( Area of W.T\ l track-) 
ns previously calculated. 

And 

hi hob* B 2 


' runs v ers e Mt t a cent r i <. 


where B.M. is distance from Meta centre M, to centre of 
buoyancy B, and l fl is moment of inertia about cent re line of 
machine for two floats, and V is total displacement of two 
floats (in cubic feet). 

This i> shown by referring to Fig, 7. a single float being used 
as an illustration. 

Let 0 the angle of inclination be verv small. 

Y W S. or S.L. 

rj area of wedge W*SAV|.. or L*H.L t * 

r — volume of W.S.W. for whole length of float. 

V volume of displacement’ 


The position of f* is known and B Ah we will assumi 


. * * Transverse Metacentrrc Height or ( i.M.. 

~ 22-5 ft. 8*0 ft. 

-- 14*5 ft. 

Should the result arrived nt not lie in the locus of results 
graphed for similar types of seaplanes, the easiest remedy o 
tu widen the float track eonimensuratcL . 

An example w ill make this dearer. 

Taking the figures used throughout we will assume that 
the amount of nietacentric height is not sufficient and that 
U.M. should he 15' (tv 

The new B.M. therefore will he H' <f LV if = 23 ft . 


S.L. Sin 0 (practically ) 


2 3 S.L, by properties of t Hu rich 
4 3 S.L. when 0 is verv small. 

A h L 4 3 S.L. i S.L.- 1 sin ft 
2 3 sin 0 S,L. :t 


23 75 * 84 L, for hot 1 1 float 


D 1 + (Area of W.P. | track*) 
Area of W.P. i track' J 


* traek ' “ 41-25 " 0 

1 track - v ' 20-62 - 4-54 ft 
Truck required = 2 * 4 -i 
- 9 08 ft. 


From Fig, 8 take a strip P.Q. of length V and breadth 
(indefinitely small) da. Then, regarding P.Q. uh h rectangle 
its moment of inertia about the base DC is 

1/8 (Y-dx) Y- - 1 3 VMa-. 

(Ydx — Area) 


>- 

"T 
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Turning now to the Longitudinal Metacentru Height, we 
first find the Moment of Inertia of the Waterplane mltout 
the midship station. No, 6 as follows : - 
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324 -m 


The position of the Centre of Flotation is found from t he 
above table by dividing the excess of mo meats forward (eot- 
uuin 6) by the sum of the Functions of Areas and multiplying 
the result by the interval between stations. 

This gives : — 

Distance of (>. of Flotation ford, of Station o 
57 -04 

S 

It is about tliis point we require 
of Inertia of the Load Water Plane. 

If ! 0 be M of 1 about the Cr. of Plot a tion 
and I be M of 1 about Station b 
and A be Area of Waterplane 

and V be distance between < Y. of Flotation and Station 0. 


35 00 l 7 2d 

~m K T 


0*98 ft 

tu tind the Moment 


Then l f< 

.■ . 1 


I A V 

1 104*6 (41*2*7 1HH8-J 

1 104.-r.jE) 39*6 

luff ft for one float 
2 1005 2130 for both floats- 

h 


Then Longitudinal BAT. 


V 


37*50 


The Moment of Inertia of LAY.P. about Station 6 
I *725 

324 * 62 — 1 ■ 725- 2 1 104* b. 

That is. the sum of the products in column 8 is multiplied 
by one-third the interval between stations; this result mul- 
tiplied by the square of the interval between stations, and 
multiplied again by two for both sides of the float. 

A correction has now to be made to determine the moment 
of inertia about the Centre of Flotation, 


This is indicated cm Fig. 2. 

Let 

.* distance of section from Cdh of LAV. Plane. 

2Y distance across float at section 

dr its width 

$ angle of inclination of wit ter -plane (very small) 

V volume of displacement, 

r volume of either wedge. 

Wh the distance between their c entres of gravity . 

Then the volume of prism - 
2Y X dx ■ tan 9. 
and the moment about V X volume 
2 Yu 4 dx tan 0. 

. “ . whole moment of wedges r t /r/ t 

2 Y.r 2 fix tan 0. 


Tabular Summary, 


1. 

2 j 

3, 

4- j 

5. 

6. 

7, 

8. 

9, Ph 
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2 8-96 

2 

17-92 

1 *92 

3 5-7ti 

3 

17-28 

i 2*84 

4 11 -3ft 

, I 

45-44 

0*69 

o 1 3-45 . 

5 1 

17-25 

0*60 

5 A ! 3-63 : 

54 

1 9 • 9f:i 

0-0 

tJ | 35 ■ 6f' 

6 

0-0 

37-59 



324-52 
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0-0 
0*125 
1*0 
2*4 
2-74 
2*85 
2 85 


0*0 
1 1 25 
1*50 
9*00 

5 ■ 48 
n-4o 

5*70 


VVt, of M c. - 4,854 lbs. 

Reserve Buoyancy 90 percent. Minimum. 

4854 

Displacement in cubic feet — — - 75-84. 

Area of Waterplane -c 41 25 sq. f I . 

, ^ 57-04 — 35 *66 

Cr. of Flotation - 

37*59 

(i*98 ft. lord, of 6. 

Longl. M.l. about Stn. 0 324*6 

1 725" 2 1 104 ■ 6. 


1*725 


1 *725 


2*35 9*4o 


1-95 
1 >40 
0-88 
0 35 
0 09 
0-036i 


3 ■ 90 i 

;rtin 

1*76 
1 *40 
0*135 j 
0-072 

0-0 


56 ■ 1 97 


Lough M.L about Cr. of Flotation 

1104*6 (41*25 0*98") 1065, 

Transverse M.L 

1-725 2 

n 56-2 x i{ ^ 21*54, 

T 1 ra ns vers e M eta c en t n * 

(21*54 2) — (41-25 4 3* 2) 

75*84 " 

- 22*5 ft. 

Longh Meta centre 

2( 1404-6 - (41-25 0*98*)} 

75 * 84 


- 28*0 feet. 
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FLIGHT 


March 2U, I&28 


28 

THE AIRCRAFT ENGINEER 


But v gtj x — V BB, 
*■ * V B.M. tan 0 - 
' x*tf dr 

. B-M- — *j - y— 


V B.M. tan 0 fpractic&tfy) . 
2 V .r 1 d.v tan 0. 


Then. as 2 | j:" Y dx can be shown equal to the moment of 
inertia about the centre of flotation. we have: 


R.M. 


V 


2,180 

Hf L H4 


28 -Oft, 


. * * longitudinal (LM. KM, B.G. 

- 28 * 0 8-0 — 20*0 ft. 

The fore and aft stability of most seaplanes is usually further 
checked by calculating the longitudinal (LM. (nr metaerntrie 
height) with the machine lilted hack at an angle of about 
8 5 , 

The method adopted is exactly as described already but. 
of course, involves anew set of calculations for 

( 1 ) The new displacement to the 8 waterline. 

(2) The new position of centre of buoyancy. 

(3) The new area, of waterpbuie. 

(4) The new position of centre of flotation. 

(f>) The new moment of inertia of waterpLne. about the 
new centre of flotation. 

The distance B.M. in this ease will l>e t of course, much less 
than when the machine is at normal trim. 

hi concluding these notes on t he methods used to determine 
the statical stability, a compact tabular summary is given 
which is in general use, and is of course much handier when one 
Inks clearly in mind how to use Simpson's multipliers for each 
separate cal ei 1 1 at ion . 

It will be seen that in this table, calculations 

(2) ^\rea of load watrrplanc ; 

(3) Centre of flotation $ 

(4) Moment of inertia of load wuterpiauv ; 
are worked out side by side. 

L Total displacement of float is, of course, known as soon 
as the reserve buoyancy is decided on, but must In: checked 
nut on the float lines in the manner shown. 

5, The displacement to load waterplanc is similarly known 
m soon as the weight of machine is determined, but must 
also be tried out on the lines to fix the load waterline position 
and consequently calculations 2. 3 and 4. 

It must fie added that dynamical stability requires further 
calc u bit ions* and that no aeeount is here taken of changes in 
weight of machine, say, in a bomber, loaded and riding light, 
or of changes In trim due to free water surfaces in le*k\ 
floats or with compartments flooded. 


TECHNICAL * LITERATURE. 

SUMMARIES OF AERONAUTIC AT, RESEARCH 
COMMITTEE REPORTS, 

FULL SCALE TESTS OF A BRISTOL FIGHTER WITH SLOT 
AND AILERON CONTROL OPERATED BY A DIFFE- 
RENTIAL LINK MECHANISM. 

By FT. M. Garner, M,A, Presented by The Director uf 
Sc ien t i fi c Researc h * 

R, & M. No. 1101 (Ae 270). (.2 pages u nd 2 diagrams.) 
May, 1927. Price 4d. net. 

A defect of the slot, and aileron controls used hitherto at 
the Royal Aircraft Establishment has been a jerk i ness in 
the control at high speeds with the ailerons near the normal 
position. It was thought that this was mainly due to the 
cam gear employed, and that a differential link system would 
eliminate the defeat. 

The link system was fitted to flic upper wing of a Mark HI 
Bristol Fighter, and the aeroplane was flown by a number of 
pilots at the ILA.E. 

The jorkiness previously present in the control system was 
completely eliminated by the alteration in the system , while 
the effectiveness of the control at the* stall was unaltered. 


The Bristol Fighter in to l* 1 sen* to a service squadron 
for extended trials. 

Previous published reports on the slot and aileron control 
are as follows : — - 

R. & M, 908. Full scale tests of a new slot and aileron 
control. By H, L. Stevens. 

R. & At, 1051, Second report on full-scale experience with 
the slot and aileron control fitted to a Bristol Fighter, By 
H. L, Stevens. 

R. & M. 1( >88 , Piv Li i nitta ry n 1 po rt oi i the fitt ing < y f slots an d 
flaps and slot and aileron control to a Bristol Fighter, By 
H. L. Stevens. 


AMERICAN NATIONAL ADVISORY COMMITTEE REPORTS. 

The National Advisory Committee for Aeronautics in the 
United States of America corresponds to our own Aero- 
nautical Research Committee, Two distinct classes uf reports 
are Issued, the find being known as Technical Reports* These 
Technical Reports are printed, and are illustrated by photo- 
graphs and/or drawings. The second class are known as 
Technical Notes, and are issued in mimeographed form so 
as to enable them to be rapidly distributed to a somewhat 
smaller, but directly interested, circle of readers. Copies of 
the Reports and Notes may he obtained from the Superin- 
tendent of Documents, Government Printing Office, Wash- 
ington, D,0„ ILS.A, 

AMERICAN NATIONAL ADVISORY COMMITTEE 
TECHNICAL NOTES 

The last list of t] less X otes was published in T H E Ante JK a ft 
Engineer of March 3L H*27, to which readers are referred 
for numbers previous tu. and including. No. 253. 

T,N. No. 254 ' METHOD OF CORRECTING WIND 
TUNNEL DATA FOR OMITTED PARTS OF AIRPLANE 
MODELS." 

By R. H. Smith* Department uf Construction and Repair, 
Washington Navy Yard. 

The title of this Note is considered to be sufficient indication 
of the subject-matter, and no summary will, therefore, be 
given. 

T.N. 255:—’ PRECISION OF WING SECTIONS AND 
CONSEQUENT AERODYNAMIC EFFECTS. 7 ; 

By Frank Rizzo, Langley Memorial Aeronautical Labora- 
tory. 

This i n vest i ga t i oi i was ea rried out i > v t he N . A. C. A . at t he 
Langley Memorial Aeronautical Laboratory to determine the 
precision of wing sections of wood-fabric construction used 
on a number of aeroplanes. It was found that a 1 1 wing 
sections deviated more or less from their respect ive prototypes. 
The mean thickness of the section was computed for those 
wings with a noticeable sag. The aerodynamic effects 
resulting from consideration of thickness variation ate then 
estimated from existing empirical information. The rib. sag 
and specified measurements of 14 sections investigated are 
given in Fig. 2. 

T.N. No. 25b: — "WALL INTERFERENCE IN CLOSED- 
TYPE WIND TUNNELS. 77 By George J. Higgins, Lang- 
I ey Me i m >ri u I Aen >n a ut i c al Lai h oratory . 

A series of tests has been conducted by the N.A.C.A, in 
the variable density wind tunnel on several aerofoils of 
different sizes and sections, to determine the effect of tunnel 
wall interference and to determine a correction which can be 
a pplied to reduce the error caused thereby. The use of several 
empirical corrections was attempted with little success, the 
Brandt l theoretical correction gives the best results, and its 
use is recommended for correcting closed-type wind tunnel 
results to conditions of free air, 

T.N. No. 257 : tL TECHNICAL PREPARATION OF TH E 

AEROPLANE * SPIRIT OF ST. LOUIS V 7 Written for the 
N.A.C.A. by Donald A. Hall. Chief Engineer, Ryan Airlines, 
Inc- 

In the main, this Note contains the same Information 
concerning Cnl. Lindbergh's famous machine as that pub- 
lished in Flight of June 9, 1 D27. Additional data are. how - 
ever, given. 
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BOULTON & PAUL STANDARDISED SPAR SECTIONS : Three types of webs and six types of flanges give a 
combination producing 18 distinct spars. By altering the gauge f and the material (even to the substitution of 

Duralumin for steel), a very wide range is obtained. 


Boulton & Paul Sidestrand 1 

(Concluded from p* 212,) 

Speed at 10,000 ft. (3,050 m .), 129 ra.p.h. (207 ■ 7 kms./hour) . 

Speed at 15,000 ft. (4,570 m.)» 122 m,p.h, (196-5 knis hour) 

Landing speed (engine off), 51 xn.p.h. (82 kms./hour) 

Landing Speed (engine on), 47 m.ph. (76 kms./hour). 

Climb to 10,000 ft. in 10-5 mins. 

Climb to 15,000 ft. in 19 mins. 

Service ceiling, 21,500 ft. (6,560 m.). 

Absolute ceiling, 23,000 ft. (7,000 m.). 

Full -throttle range at operational height, 750 miles (1,200 
kms.) The actual range at economic speeds is, of course, 
considerably higher. 

o 0 

Great Aerial Film 

At the Carlton Theatre, Haymarket, London, there is 
shown a wonderful film entitled ' Wings/' It depicts the 
career of American airmen during the war from the training 
stage to the realities of war in the air in France. The air 
fighting and bombing scenes are most thrilling, owing to 
photographic ingenuity, which gives the audience the illusion 
that they are flying in the machines and engaged in the 
fighting. Sustained orchestral effects synchronising faultlessly 
with crashes, bomb explosions and the spinning dives oi 
defeated machines, add to the marvellous illusion , “ Wings '■ 
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tverli t ig O u an tit irs 

High-speed figure -^— = 16 
dti n 

Distance figure 17 ^ 3 3-5. 

Altitude figure y jj ^ 

These values are unusually high for a twin-engined biplane, 
and appear to bear nut the claims for high aerodynamio 
efficiency For instance, if a propeller efficiency of 75 per 
cent, is assumed at top speed, the “ absolute JJ drag coefficient 

0 - 75 

of the- whole machine at top speed works out at ^ = 0*023 
a value well above the average for a machine of this type. 

0 0 

is a film thal will raise a new thrill in hardened cinema " fans/’ 
It is a masterpiece oi its kind, and has aroused the approval 
of Col. Bishop, V.C , who brought down over 70 machines 
during the war. 

R.A.F. Sport 

The R.A.F, cross-country championship was decided at 
Hen low Camp on March 21 , when Ajc F, W, Turner (Uxbridge), 
the Middlesex champion, retained the individual title, A c 
R. H. Thomas (Hcnlow) was second. The senior team 
championship was won by Uxbridge. 
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PRIVATE 



FLYING 


A Section of FLIGHT in the Interests of the Private Owner, 


Owner-Pilot, and Clnb Member 


FLYING IN CANADA 

Club Movement and Air Survey 


Victoria 

The influence of the flying club movement is spreading to tht‘ 
farthest corners of the globe. The organisation adopted is 
often an emulation of that which prevails in England, which 
becomes natural when it is found that in many instances 
the organisers or instigators are well-known English pioneers 
of aviation, or whatever their aviation experience it was 
obtained here ; invariably during the war. A case in point 
is that at Victoria, British Columbia, where a flying club has 
been formed recently with Mr, Sydney Pickles as its honorary 
secretary. He is the Australian pilot who was well known in 
this country during the war and before the war , It was in 
1912 that he obtained his pilot's certificate, No 263. and 
served as assistant instructor at the Bristol School, and chief 
instructor at the Ewen School, Hendon, He became a Flight- 
Lieutenant, Royal Naval Air Service, when hostilities com- 
menced, saw active service under Commander Sampson in 
France, became chief instructor at East church, and a seaplane 
and flying- boat instructor at Cal shot. During his career 
he has flown over 7,000 hours. On returning to Australia, 
he followed the profession again in the year 1919- 1920, but as, 
at that period, there was very little expansion in Australian 
aviation, he sold his machine and temporarily retired from 
flying. Then lie went to settle in British Columbia with 
his family, and the beginning of a flying club at Victoria 
immediately fired his enthusiasm and his present position 
followed. His sendees for the club both as instructor, 
secretary 7 and treasurer, will be voluntary in order to lighten 
its burden during the initial stages. Other qualified instruc- 
tors will assist him. The directors have considerable experi- 


ence of atdation, mostly as pilots, Mr. A. V. Carter, 

D.5.C-, late Capt-, R.AJy is the President, He learned to 
fly in 1 HI H and saw service in France, As Air Station Supt. 
he was attached to the Canadian Air Board, and is now a 
certified commercial pilot and ground engineer, Mr. Awde„ 
Flight- Lieut. , R.A.F. [retired list), a director, learned to fiy 
in 1917, served in France with 56 Squadron, passsed through 
a special instructor's course at Gosport , became instructor 
at the Central Flying School, Vpavon, and later a test pilot 
in the R.A.F. Mr, L. de 5. Duke, late Capt.. RAF., holds, 
the D.F.C. and saw service in France. 

Mr. R H. B. Her, late May, R,A,F,, learned to fly in 1 91 5 1 
and was in command of a training squadron at Camp Borden, 
Ontario t after serving in France He is now a prominent 
business man in Victoria, Mr. J. Gray, B.Sc., Toronto Uni- 
versity, late Capt., R.AJ'., learned to fly in 1917, served as 
instructor at Mohawk, Canada, went to France with 27 
Squadron, and subsequently did test work at Martlesham. 
In 1919 he did a lot of flying round Victoria in connection 
with the old Aerial League. Mr, W. L. Stewart Macleod, is. 
also a member of the London Aeroplane Club, which he 
joined in 1926. The other directors are Mr. Evan H anbury, 
fate Lieut., R.A.F . holder of the M.M. : Mr, E. Eve. President 
of the B.C. Airways Co. , Ltd, ; and Mr. G, Cameron, late 
R.A.F., n lawyer. 

In a fortnight, 38 flying numbers joined the club. The 
Dominion Government's gift of two light aeroplanes is hoped 
for by May, in order to commence flying instruction This 
Official scheme allows such a grant to any properly constituted 
organisation having a minimum membership of 30. 



A CANADIAN AIR STATION : An ideal natural harbour for seaplanes ; the R^C.AJL Air Station at 

Victoria Beach, Manitoba, Photo reproduced through courtesy of the Office of the High Commissioner 

for Canada, 
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AERIAL FIRE FIGHTING IN CANADA : Our picture, which we reproduce through the courtesy of the 
office of the High Commissioner for Canada* shows a forest fire near Lake Winnipeg, Manitoba* with one 
of the suppression aircraft (a Vickers flying -boat) of the R,C.A.F. standing by. 


In countries like Canada, Australia and South Africa, where 
commercial aviation has a great future, it is often the existence 
of the flying club which draws attention to the town in which 
it is located as a possible airport. They collect data of a 
minor importance which indicates future possibilities, We 
have at least one example of this effect in England. Before 
we had a flying club at Norwich, no mention of the geo- 
graphical advantages of that town for a future airport was 
ever made, but now at nearly every public meeting of the 
club experts are continually forecasting its future in this 
direction , 

So at Victoria, British Columbia, the local dub is boosting 
the town likewise, Mr. Pickles says that it should 
become Canada’s Pad fir Airport The chib is appealing 
for public support in the matter. It is suggested locally that 
Victoria is the logical site because of its climatic and geogra- 
phical advantages. It is the last port of call for shipping 
bound for Australia and the Far East, and likewise the first 
port of call for inbound shipping. Travellers who missed 
their boat at Vancouver on the mainland could catch it by 
flying to Victoria, which is the southerly point of Vancouver 
Island and south of Vancouver, This facility would also 
apply to delayed mail and express freight. It is hinted, too, 
that not only Canadian traffic could be expected, for the 
proximity of Victoria to the United States makes possible 
another avenue of traffic. The air traffic in America is rapidly 
increasing. It is now possible to fly direct from Chicago to 
San Francisco, join an air connection there, and reach Seattle, 
which is not far from Victoria, in a south-easterly direction. 
In the near future, it is suggested, this southern air route to 
San Francisco may be su bstituted with a more direct northerly 
route for passengers wishing to reach Victoria from New York 

The course taken would be via the Eastern States, 
Seattle and Chicago. This would make a quick trip for 
the New Yorker who wished, say, to board the Empress of 
Canada at Victoria for Yokohama. Mention is also made 
of Victoria's position in connection with the Empire Airship 
scheme, as the shortest route from Canada to Australia is 
via that city. 

Both aeroplanes and seaplanes can be easily operated from 
Victoria. Already there is one aerodrome prepared whilst 
adjoining it is another suitable site. For flying- boats or 
seaplanes, the Esquimalt and Victoria harbours and the 
Cad boro Bay arc available. The climate is spoken of as good 
nearly all the year round, and there is a comparative freedom 
from fog. It apparently escapes lightly from heavy rains. 


hail and snow. South-west breezes blow consistently but 
seldom arc they strong enough to interfere with flying. 

Vancouver 

Aviation is equally active and promising at Vancouver. 
A club has been formed, writes a correspondent to Flight, 
and the usual grant from the Government of two machines, 
which will probably be DJI. 44 Moths," is expected by April. 
The president of the club is the well-known Canadian war- 
time " ace," Maj. D. R. MacLaren, D.S.O., M.C., and bar, 
D.F.C, The club is altogether fortunate in its officials, for 
besides Maj. MacLaren it has as its vice-president, Maj. A. D. 
Bell -Irving, M.C., formerly a flying instructor at Gosport, and 
as its secretary, Capt. Leonard Miller, a former member of 
55th Squadron. R.F.C., and R.A.F. With such experienced 
leaders no club has so much promise. About 200 members 
have been enrolled. A flying instructor and ground engineer, 
both of whom must possess Licences granted by the Canadian 
Air Board, will be engaged. 

Incidentally, two private air companies operate at Van- 
couver, which has a population of approximately 300,000 
people. They are Pacific Airways, Ltd,, of which Maj. Mac 
Laren, mentioned above, is the head ; and Dominion Airways, 
Ltd., wdiich has Capt. E, C. W, Dobbin as operation manager. 
The former uses an HS2L flying-boat fitted with a 400 h.p. 
Liberty engine ; and the latter a D.H, " Moth " seaplane 
fitted with a Mark II Cirrus engine. Vancouver is establishing 
a municipal aerodrome. The club is the first in British 
Columbia and known as the Aero Club of British Columbia, 
Vancouver branch. 

Canadian Air Survey 

Aviation in Canada has found its greatest outlet in aerial 
survey. Aerial photography was inaugurated there about 
six years ago by the Topographical Survey, Department of 
the Interior, working in co-operation w r ith the Royal Canadian 
Air Force, Department of National Defence. During 1927 
a total of 45,850 sq. miles of territory was photographed, of 
which 28,650 sq. miles was by oblique photography and 
17,200 sq. miles by vertical photography. The oblique 
photographs numbered 16,246 and the vertical photographs 
46,340, In eight of the nine provinces the work was carried 
out. 

Individual operations included such big jobs as the extension 
of oblique photographs over an area of 3 5,200 sq. miles west 
of Lake Winnipeg for forestry purposes ; and oblique photo- 
graphy covering an area of 8,000 sq. miles over the Wood 
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Buffalo Park near Fort Smith, N.W.T. ; also a considerable 
number of vertical photographic operations on smaller 
individual areas throughout various parts of Canada. 

The survey over the 15,200 sq . miles west of Lake Winnipeg 
was undertaken at the request of the Forest Service of the 
Department of the Interior, to assist in the location of timber 
for pulp purposes* Photographs were taken in the early 
summer, the prints were made immediately afterwards at 
Ottawa, and timber type maps prepared on scales of 2 in. 
to the mile two miles to the inch, and also four miles to the 
inch. 

The maps were quickly forwarded to the forest officer 
in charge of the timber cruising in the field. The data 
rendered possible the elimination of operations of exten- 
sive tracts of non -timbered country and a concentration 
of activities on of commercial value. It was thus 

possible to cruise the entire area in one season winch, without 
the photographic maps, it would have been impossible to 
do in the time. One of the interesting contracts completed 
during the season was the covering by vertical photographs 


l&HDOH AEROPLANE OUR 

Report tor week ending March 25, — Flying time, :u his IS mins. Dual 
instruction, 23 hrs. 35 mins, Solo Hying, Hi hrs, 40 min.-- 
Dual instruct inn (with Captain F. G \\ Sparks; G Black, Mr-. ]\ ! iwr* 
Mbs D. Fletcher, H „ YV. Marlow, L. Row yon , A, G. G. Marshall, 1, P Edmger. 
Major R. M. S. Veal. W. H. Lane, Mis* H. Chdlwondeiey. II. Sutton. MUs 
M. Wilson. (With F. R. Matthews) : A. G* CL Marshal 1, A. O, \Vig/.['lI, 

A, L. Petty, D. Sc ho i b r, J A Crane. YV IT Lane, R. Ward, L. P c kb am, 
E Clarkson, H. YY r . Marlow, S. O. Bradshaw* J A. Murphy, Miss M. Wilson, 
Mists I), Fletcher, J, C . Watson, H. Sutton, Mrs, Guest, Mbs H. Cbotmondek-y* 

F. R. Andrews. 

Solo flying : R. Senders Clark, G, C, Banner, H. M, Sam nelson. P. W . Hoare, 
Major Beaumont, B, B. Tinker, L H. Safforv , G. j. Tapper, G. IF. Craig, 

G. W. Hail, E* E. St amtm r&, W. Hay, L. E. Treason, L E. Murrell r Major 

R. M. 5, Veal, A. R, Ogston, W. L. M. OTonnor, Mbs D. Fletcher, A. F. 
Wallace, J, J. Hofer* Miss W. E, Spooner. 

Passe tige r flights (with 0. J. Tapper) : G. H. Lraig. (With G. H. Crai") 

S. t), Bradshaw-. (With F. K. Matthews) Mrs Davb, T r A. Eden, (YVith 

Will Hay) : S. M. Nesbitt* (YY ith A. R. Ogston) : J- YY'augh* (YY’ith 1 1 

Ho fer} : M ill Hay. 

BRISTOL A WESSEX AEROPLANE CLUB 

Rf-Pdtti for week ending March 24. Total flying time. 27 hi>. 2h min*. 
1 ?uuU instruct ion T 1 -l hrs, 1 5 mini. Solo instruction, 9 hrs, 20 m in 4 ^ . Passenger 
flights, 2 hrs. 45 mins. 

Instruction (with Mr. Bartlett) Messrs. Tanner, Garnett Halt, Robert:,. 

B. L. Bathurst, Kcnnan, Hughr-v UirdleMomv (YVith Mr. Tmtiiian Mr, 

Hall. 

Soloists Messrs. Arnold and 1 . H, ( lark' 

Cross country flights : Mr. Bartlett arid Air. Tanner to St rig Latte and 

C roy don . Mr . Do w n< s - Sha w to Mn \ dc n hr ad and to L a r d i li 

Passengers (with Mr. ITatman), 3. (YY'ith Mr, DnwnhS’Shsi wj 4. iWith 
Mr. Bathurst;, 2. (With -Mr. Bartlett!* 1. (With Mr. Huppm, T. latal 
passenger*. 11, 

Although we sent off three machines to Croydon on Wednesday lor tht- 
revtew by the King of Afghanistan, one only was present Mr Downy* Shaw 
in hb private Moth and Messrs. Tratman and Hall i:i a Club machine were 
stopped by very thick weather on Wednesday morning and turned hack at 
Badminton. Mr. Bartlett, who took Mr. Tanner with him, dew to Stac L.ite- 
on Monday and proceeded to Croydon from there on Wednesday morning 
We are hoping that the weather will be kind to us on th>. day of our pa^ iiut 
so that « large attendance will be assured, 


KAWTSHTRE AEROPLANE CLUB 

KtFOHi for week ending March 25, — Solo flights, H hrs. 25 mins. Dual. 

1 ft hr*. 35 mills, Passenger Sights, I hr. Tests, 4b mins. Total flying time . 

2b hrs. 40 mips, 

1 ii 5 - 1 rue t iu n (w Ltlt Fliglu-L le u.t . Swoffc r) ,11. Passengf? U {wit h Flight Lie ut . 
Swoffer), 3, Soloists, 11 Passengers (with Capt. Kirby), 1. 

Mr, Shepherd successful I v carried out the tests for hb " A M Licence, 

We are vt, i rv pleased to state that we have a number of new flying pupil'*, 
hm owing to the weather being unkind to ns this week, i* ha* seriously 
affected our flying activities. 

LANCASHIRE AERD CLUB 

Report for week ending March 24.— Flying time* 23 hrs. 5 min>. Instruc- 
tion, fl hrs. 10 mins. Solo flights, 7 hrs. 45 mins. Passenger flights, 0 hrs. 

15 mins. Tests, 55 mins. 

Instruction [with Mr* Baker) : Season* Twbedale, HaitteV, Sykes Harrison 
Weak, Mbs Hill. Bills, Mills, Riley, Goss, Cnrt* Garner. Chart, Slack, Mason, 
Cohen, Heath, Watson, Patfreious* [With Mr, CantrillJ - Mbs Bacrlein. 
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of the route of the New Welland canal through tlie Niagara 
Peninsula. It was operated at the request of the Department 
of Railways and Canals for the purpose of showing the progress 
of the work in pictorial form. When a comparison was made 
with photographs of the same area taken in 1921 the advance 
made yy as easily observed. 

Niagara Falls was also photographed both vertically and 
obliquely at the request of the Dominion Water Power and 
Reclamation Service for the study of various features relating 
to the effect of ice conditions and the recession of the brink 
of the falls, 

A final item of interest about Canadian aviation is that 
Western Airways, Ltd., of Winnipeg, which carries ou extensive 
commercial flying operation in Manitoba, has now added con 
siderably to its fleet of aircraft by the purchase of 12 Fokker 
” Universal monoplanes, for operating in the Province. 

Western Canada Airways have lieen providing transportation 
service to the mining fields and in addition to moving men 
and supplies has moved much mate rial \ for development 
purposes, such as diamond drills. 


Sakibts (imiter instruct ion) : (.often, Hull, Brookm& Ruddy, Misi Hsertain, 
Benson, Gun 

Pilot?. Mends, C an trill , Barber. Twemlnw, Browning, Latayu, Leeming, 
Crosthwalte* Nelson. Hardy, Davison, Wade, Iff nth 

F;tS'%h , ngr‘r& [with Mr. Laea,yo] - Mbs Wood. {YY’ith Mr. (ioodfollow) : 
Mills, l>. k fioad fellow, Mrs. Hook-. Mrs. Wood. (YY’ith Mr* Meads) : Benson, 
Porridge. (YVith Mr. SCholes) : Sellers, Gftss, Mte. Mrs. Faulkner. (With 
Mr. YVilSiarnsj Hetidrie, Htudh-, ^Miss Ltidge. (YVith Mr. Dobson) : Hughes 

YYVi. and stormy weather ha 1 * restrictor] flying, but despiie this Mr, Bensun 
man aged to get in an excel lent first s61o t while Mr. Cohen completed the tests 
for his <L A ” Licence. Mbs Bagridn, who has not flown since her accident last 
SSfeptembpr T went off again this week and put up u very food show. 

Messrs. G nml fellow and Mills flew over to Blackpool on Mon day to meet thr 
Co until and discuss the lay-out cjf enclosures* They had a rough p as sag- 
both ways, the return journey taking nearly two hours against strong bead 
winds and rain. 

We offer our deepest sympathies t>« Miss Win Brown over her accident on 
Sunday at Dukinftftld, 

MTTMANT- AFRO CUH LFMTTFT 

Report for week ending March 24. -Total flying time, 12 hrs, M mins. 

Dual instruction (with Flight- Lieut. Rose, I>,F\C,)j H. Tipper, G. Aldridge, 
li Jj Coleman, J* R. H. Baker, S, Duckitt* E. D. Wynn, S. G, Hall^ YV. 
Scbtt f YV. Swann. 

Solo ; YV. Swann H, R. King, F*. T>. Wynn, R, T>. BedneB* S. H. Smith. 

Passengers, with Flight-Lteijt . Itose Miss Lane, M, Turner, A, Harley. 
YY’ith Mr. Swann. N Crane, With Mr, Brighton ,J. E. Hirks. Willi Mr. 
jucksoii : Mrs. HfitJcn. f. H. Moore* IF Beamish. YVith Mr Willis : Mr?. 

YVillb. 

N^TASTLE'UPON'TYNE AO SO CLUB 

Report for week ending March 25.— Total flying linvi 1 , 2fl hr“i. miu- 
1 usirucitoiL, 5 hrs. 15 mins. ; hoKj training, l iir. 45 min^, ; ’ A” pilots, 12 hr?. 
15 min>. : tests, I hr. in min*.* : joyrides, 5 mius. 

Tin- fidlowing members flew under instruction with Mr. Parkinson .— 
Messrs. Floyd ■ Brown, Runciman, Horn, White, Percy, E. 1 Griffiths, Broods 1 
Cochrane -Carr, Dr. Ald^raon. 

Soloists. Messrs. Floyd-Brown, YV. L, Rtmciman, Percy, Dr* Pledge* N . 
Horn, 

A FT Pilots. Mrs, Hvslop* Messrs. C. Thompson. R. N. Thompson, F, L. 
T umbullj H. Fllb H j, Stewart* R. M. Sts ? bit. 1C H Phillips* P, Forsyth Heppell 
Lord Gssubtou, Dr. H* B. L. Dixon, Mbs C, R. Lea than, Messrs. IT Wilson, 
A. TYell. 

Easing rt (with Ylrs. Heslop) : Mr. C Thompson. [YYTtli Mr, C. Thomp- 
son) k Mrs, Hcslop, Mr, Luckman. (YVith Mr. F. L. Turnbull) . Mr. IT N , 
Thompson. (YY’ith Mr. H CJ lb) : Mr, YY r hite, Mr. Pollock. 

Mr. Floyd Browh and Ylr, W* L. Runciman carried out their hr&t solos in 
excelL n l style during thee week, 

|,i>rfl < R'i'ildnu brought his new l£ X ** Moth from Stag Lane on Thursday, 
going on to Chilli ngham kittr. He returned to fly in the La Tiding Com petition 
on Sunday. 

The Landing Competition for the Riarce -Thorn Trophy took place on 
Sunday and was very successful. Mr. F. Howard Phillips was tin. winner* 
Mr A. Bell second* and Mr. Forsyth Heppell third. 

The weather during the week was again bail, Thursday and Sunday buuig 
the onlv da vs upon which flying was possible. 

NORFOLK fl. NORWICH AERO aUB 

Report for week ending Match 24,— Total flying time, 8 hrs* 25 mins. 

Instruction with Mr, Fry, — -Messrs, G* Barker* fe. Bougrat, E. Lambert, C* 
UroM^Tie, H. Varden Smith, A, J* K. Fioch, 

Soloists* — Messrs, G. F* Surtees, ff. Mat:k r R. F r Potter* YV r . P. Cubitt/F, 
Gough, A, YV, Ramsay. 


H H H E 

LIGHT T PLANE CLUBS 


London Aeroplane Club, Stag Lant^ Edgware, Sec^ H, E* Perrin, 
3j Clifford Street, London, W.l. 

Bristol and Wessex Aeroplane Club , Filton, Gloucester, Secretary^ 
Capt. C* F. G. Crawford. Filton Aerodrome, Patch way. 

nemp shire Aero Club . Hambie, Southampton. Secretary* H. J. 
Harrington, 11 amble, Southamptoii, 

Lancashire Aero Club, YVoodtord* Lancs* Secretary, C, j* Wood, 
Oaldicld, Dukin field, near Manchester, 

Midland Aero Club , Castle Bromwich* Birmingham. Secretary, 
Maj, Gilbert Dennison, 22, Villa Road, Hands. worth. Birmingham, 
NettcastU-on'-Tytie Aero Club, Cramlington. Northumljcrland. 
Secretary, A. H. lie 1J * c/p Tbi- Club. 


Norfolk and Norwich Aero Club , Mou$ebold, Norwich. Manager, 
F* Gough, The Aerodrome, Mouse hold, Norwich* 

Nottingham Aero Club y Hucknail, Nottingham . Hon, Secretary^ 
Cecil R. Sands, A.C.A,, Imperial Buildings, Victoria Street, Not- 
tingham, 

The Scottish Flying Club, 10 1, St. Vincent Street, Glasgow* Secre- 
tary, Harry W, Smith. 

Southern Aero Club, Sboreham, Sussex* Secretary, C, A, Boucher* 
Shoreham Aerodrome* Sussex. 

Suffolk Aeroplane Club, Ipswich. Secretary, Courtney N* Prentice, 
“ HazeldtTl,^ Stowmarket, Suflolk. 

Yw&shire Aeroplane Club , SherburnTn-Elmet* Yorks. ScorctaLry, 
Lirut.-Col. Walker, The Aerodrome* Sherburn-Lu-Etmet* 




A NEW LIGHT AEROPLANE The Pariiall 11 Imp ” with Armstrong-Siddeley “ Genet" engine is of somewhat unorthodox design. The top plane has a 
pronounced sweep-back, and the wings are cantilevers. The wing arrangement was evidently chosen so as to give a good view from both cockpits. 
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- Messrs, P* I’kktbonir. U. Lambert. A. Stevens. 

Mr. G, Barker uf Lowestoft wont off snip in fine style on Saturday. 

The week of bad weather has kept our flying time verv low this Week, and 
we overhauled the machines very thoroughly so they are bath in fine trim 
for a good time (we hope) this week 

Public flying starts Thursday next, and very cheap trips w ill be given in tin 
public who care to avail themselves ol the opportunity. Uc expect a larg< 
crowd. 

NOTTINGHAM AERO CLUB 

Rkpokt for week ending March 23. — Total flying time, |fi hr^ 50 mins 
Dual, 8 hrs. Sit mins.; solo ("A" keenhe), A hrs. 35 mins. Solo (under 
iustmetion), 1 hr. 45 mins. Tests, 45 mins. Passenger flight*, 55 mins. 

Passenger flights: With Mr. Martin: Miss Murdock, Messrs. J. Granger, 
V. Williams, W. HardstafT. A. Macasliill, H Phillips, and T. Bryant With 
Mr. Hall&m : Miss Morley* Mrs Willatt. With Mr. Seely Whitby : Miss 
Marsh and Mis* Hall. With Mr. Wilcox: Mr. Walter. With Mr. Blake 
Mr. K. Blake. With Mr. Cyril Sands : Mr. Ramsay Cox. With Mr. Paul : 
Mr. Waring. With Mr. Ball : Mr. Haiti son. 

Dual, with Mr. Martin Messrs. F. Granger, A Calladiue, Bradley, Lucas, 
Walter, Hancock, Glenn. Ashworth, Stevenson, Dawson and Laxze^lni. 

Sulo " A f ‘ licence: Messrs. Hall am, Wilcox, Whitby, Con, Cyril Sands, 
Blake, Paul and Ball, 

Solo funder instruction) : Messrs. IT Pilgrim and F. Granger. 

Visitors : On Friday, the 23rd, Messrs, Warwick, of Air Taxi’s, and Casey 
of Daily Mirror. 

SOUTHERN AERO CLUB 

Report for week ending March 19. — Flying time, 19 hrs, 3d mins, Dual, 
lb hrs ; solo, 3 hrs, 30 mins. : passengers, fi hrs. 

This has been a very quirt week tor some reason, very few pupils having 
put in an appearance, in spite of good weather. Mr. R.S. Moure, the Assistant 
Secretary of the Club, wont to Edinburgh to represent the Gnat Aero Company 
at the inaugural meeting of the Edinburgh Aero Cub. He t e lls us that he 
thinks that though not first in the field in Scotland, when emee they get 
Started they will be a very strong club, so much for the " canny Scot. 1 * 

RfpOrt for week ending March 2d — Flying time, 20 hrs. 10 mins. Dual, 
7 hf6* ; solo, 3 hrs. 10 mins ; passengers. 10 hr. 

On Wednesday, Mr. Miles took the Vice President and Secretary of thi 
Tunbridge Wells Club In Croydon for the visit uf the King of Afghan is lui ; 
the flight was made on the Club A™, 'VL. 

f UP FOLK AEROPLANE CLUB 

Repohi fur week ending March 25 — Flying time, 12 hrs. 5 mins. 

Instruction with Mr. LowdeU . — Miss D, Creasv, Mis* S. Edwards, Miss <■ 
Rhodes, Dr. Dunn. Messrs. Schofield, Billinton. Feuk, Hanson. Vernev. 

Soloists.— Miss Sylvia Edwards, Dr. Sleigh, K_ Feck T R, Brown, 5. Schofield, 
C . Pr»' n t ic£ . Pass*' n ge rs.—l < > 

The telephnne is now installed at the aerodrome* HarilHgh 57. 

On Wednesday, our instructor with Mr. Verne v as passenger, flew to 
Cmydun in Bluebird G.F.RRK for the inspection by the Kiug of Afghanistan , 

The “On to HndJeigh^ Rally, Wr hn\e received a large number of 
entries for this rally* also quite a number of people who are not yet Sure of 
their plans bav>- asked for an extension of the dosing date of this. Pilots 
« an now enter as late as Saturday, April 7, providing we receive a telegram 
stating point of departure* make of machine, and registration number. 

Special Note. — A ll pilots flying from Lyrapnt and K ast Kent atv to fly to 
Hadkigh via Sutton Farm Aerodrome, nr, Horrirhureh* Essex. They art' 
to fly over Sutton Farm Aerodrome at a height of not more than Bln ft. so 


that t hi nffibial observer cau note registration marks. This course has been 
adopted to avoid trossitig the mouth of the Thames, 

1 hf finishing line at Hadleigh is a track across the aerodrome * running north 
and south, machines arriving are to cross this from west to east. 

YORKSHIRE AEROPLANE CLUB 

Report for weekending March 24. Flying time, 13 hr*. 15 mins. Instruc- 
tion T 8 hr*. 40 mins. : soloists, 3 brs. 55 muis ; passengers, 40 mins. 

1 nstruc tio n | wit h Cap t , lie c k ) : Messrs . A m 1 t le r* Bn vw 1 1 f Coo ke p Craw t he r , I. , 
Oowtber* H.. Dane* Humphr'HeSj OstW* Dick, (With Mr. Stoekbridgel ■ 
Mr. Ostler. 

Soloists , — Messrs. Brown, Humpherfes* Dirk, 

’ A " Pilots. Messrs, i. Thomson and Wood. 

Passengers (with (’apt. Beck) : Miss Hardwick, (With Mr. L Thomson) : 
Capt. West, Messrs. Humpheries, Dick. 

Hying took place on three days only this week, name I v, Sunday, Friday 
and Saturday. This was due to heavy winds, rain and mkt, 

A new member, just out of the service, joined us this week* namely, Mr. 
Sir wart Dirk. 

SV is over at Brough fur further modifications, in the me an lime the Black- 
burn Aeroplane Co., have lent us TA so that we are working with two service 
able machines. We hope in the near future to have RG replaced, and 111 u* 
accommodate our flying members during the oncoming light evenings. 


FROM THE FLYING SCHOOLS 
The De HaviJlaad Flying School, Stag Lane Aerodrome 

Report for week ending March 25. -Total flying, l()8 hrs. 50 mins. In- 
struction : dual, 42 hrs. 30 mins. ; solo, 55 hr^. 1(1 mins. Other flying* 
M hr*. HI mins. 

Slightly improved weather conditions and longer evenings have led to a 
considerable increase of the work of the the school during the past week. 

Three first solos were carried out, the pupils including Mr. F. St. Barbe, 
who oei Saturday did his second first sol-?, ruler a standard course Of ids In It 
tion. albeit spread over a long period. His first effort was some five or six 
years ago, and was the result of a somewhat intensive course of lessons, 
associated with a wager 

Two pupils also satisfactorily passed iheir 11 \ T ' hrrcn r tests Six new 

Moths 11 and the repaired ” Hound ’ were also tested during the week. 

During the week a number of Cambridge undergraduates also reported for 
“ ab initio” training in the Royal Air Force Reserve. 

Henderson FI vim* School* ltd.. Brook binds Aerodrome. 

RjrPOKt for week ending March 22, — Total, 17 hr?. 35 mine Solo, 3 hrs 
J5 mins dual, 14 firs. It) mins. 

Dual (with Mr, H. D, Davis) : Messrs. Jonassen. Davies, Whitley. Whii 
hard, Habsburg, McCabe. Worley, H’Sian, Mills and Dr Wall. 

Solo Messrs. Habsburg* McCabe, Whitley, Lj uiker, Crabtree and Dr. Wall. 

Dual (with Mr A. F._ Golds) Van Gcs^el and Dr. Forcytbe. 

Although the flying time was low owing to bad weather, we have been 
able to launch Mr. Hamburg and Mr, Whitley “ solo.' 

Dr. Wall was senl up for his height test on the 22nd* and after he had left 
the ground his Instructor was informed by one ol the pupils that Dr. \Va\] 
was out in break the school height record. 

He continued flying well after sun had set and lauded in semi -darkness. 
\r the time we were worried a bom him breaking the rules and regulations, 
but a> the flight was carried out very satisfactorily, no further comments 
were made. l>r. Wall ha* now passed his air test for his ELA.C . Certificate. 

The following arc new pupils : Messrs. Davies and H’Siao, 


Lieut, kmkead’s Death. 

At the resumed inquest on Flight -'Lieut. Kitikead at 
Calshot, on March 26, it was stated that medical investiga- 
tion proved that there way no evidence of petrol fume poison- 
ing to account for ht.s death in the crash of the Superman ne- 
Napier S3* on March 12, The inquest was again adjourned 
until April 20. 

Strike at Howden 

Work on the new rigid airship, RI0O, at Howden, 
Yorkshire, was held up for a short time last week owing to a 
strike of fitters and riggers, The dispute concerned the 
premium bonus sytem, which the fitters alleged resulted in 


lower payment than the recognised standard rate. Work 
was resumed cm Monday, March 26, on the understanding 
that the question would he discussed with responsible official. 

The Royal Air Force .Memorial Fund 

The usual meeting of the Grants Sub-Committee of 
the Fund was held at Tddesleigh House, on March 22. 
Lieut -Comnf H. E. Perrin was in the chair, and tile other 
members of the Committee present were Mrs. L, M. K. 
Pratt- Barlow, O.B.E., Mr. \Y S Field, Sqdn.-Ldr, Douglas 
[ron,*CABJL The Committee considered in all II cases, 
find made grants to the amount of £3 36 3v The next 
meeting was fixed for April 3, at 2,30 p.m. 
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DEBATE ON THE AIR ESTIMATES 


We l! on tin tie below the dcbutc on the Air LsLitnnte? in I he Hoiist* 'if Commous 
on March 12, the first part of which was published in lost week's issue 

On the report oi Vole M A ” for a maximum number of 32*500 officers. and 
airmen to be borne on the establishment of the R.A r l\. exclusive of tho-ie 
serving in India, Lieut- Comdr. Ken worthy (Hull Central — l .1 moved to 
reduce the vote by UK) mem He said the Secretary of State for Air was 
doing noil dug to educate and encourage our great municipalities to set up 
aerodromes , and that the* great majority of the Service aerodrome,*, etc., 
were not well placed - [fit: main aerodromes and lauding grounds should W 
wed north of the central line of England. Regarding 14 freedom of the air,' 
he suggested that the reasons why we had not been able to obtain pc million 
from Persia to fly over their country was because we refused to allow a 
(itsmuiii-- Russian company to run to Baghdad, and in the case of the air route 
to Prague, Germany would not allow us to fly over their territory because 
they had certain grievances as to the application of the air clause id the Treats 
of Versailles. Referring to Iraq, he said that in the ordinary direct warfare 
(camol raiding) women and children were not killed, and suggested that thi 
raids recently reported started with strikes on opr side of the frontier the 
Wahabi raids being retaliations. He hoped that the air arm in the desert 
would hi« used with the greatest possible restraint. 

Sir Samuel Hoare, replying, first referred to the fatal accident to Flight 
Lieut. Kiukead (news of which had just been received) and offered tin 
sympathy of the House to the members of this officer’s family. Regarding 
the positions of our aerodromes, he could only say that the\ had selected 
the sites- after the most careful consideration of the strategical interest* 
involved. He pointed out thai it was ne«e*>ary Lo have them sufficiently 
near any possible scene of operations to make machines and personnel available 
in time of national emergency. They had, he thought, held the balance 
between the two needs. As regard* the question of flying over Persia, hi 
assured the House that the desire of n German nmipfiFy to *h to Baghdad 
had, far as his information went , nothing to <i« ■ with the refusal of tin 
Persian Government The} had also mnstantlv been trying to inaugurate 
a service between Londrm and Prague , and the difficulty at present vvas not 
one raised by the German Government. but a money difficulty. Relcrnru: 
io Iraq, he said the alarmist reports coming from Basra and Mecca and other 
centres of the Middle East did not give u correct vie w nf thes.iniati.nii Wi 
were not at war with I bn Sand, but were engaged in the neeessarv duty of 
repelling murderous and plundering marauder* who had crossed the Itnq 
frontier, and there was no atrocity which they did nut commit, not only 
against the male population, but agftfiist the women acid children us well 
The inhabitants of Transjordan ia or Iraq were not the hrst offenders 

The amendment was defeated by IB7 to 75, The nrxt motion dealing 
with Works, Buddings, and Lauds, Questions pul. and agreed to 

The debate was continued ptt March ffii. On ihe above Report ' A.' 

Lieut.* Com rfr, Kenworlhy fonualli moved to reduce!. lie Vote bv |iio 
men. 

Cap!. Cazalet (Chippenham r..i said that compared with any other 
form 6f armament, aircraft was relatively economical, as had been shown In 
certain campaigns in the East. He would like to pay tribute, to the work 
which the Air Force had done in Iraq, mid be sincerely believed that if we 
hail tried to carry out our mandate m preserve law and order in that country 
by any other means except through the Air F area jt would have cost us many 
additional millions of money and many additional lives as well. He asked 
the Secretary of State for further information regarding the power ul aircraft 
to attar k naval craft, Corttmitiig commercial aviation, he thought it was 
quite clear that this would probably never be a financial success in this country 
owing to the shortness of distances between important places. Commercial 
aviation was, however, of vital importance in the development oi certain 
parts of the Empire. 

Capt. Guest (Bristol, N Lib.), said he wished to refer more especially 
to civil aviation. When out considered that after six years (from the time 
when he became Secretary of State for Air) the total amount spent in this 
country on civil aviation was only £2flO,<MK» a year, it seemed that there must 
be some truth in the saying that there appeared to be nu civil aviation policy 
at all. From a study of tin* Estimates during the East nine or ten years, 
we found that this country had not spent more than £l,75ft;(Mfh mi civil 
aviation, If great policies were boiling in the mind* of the Director' General 
of Civil Aviation and the Secretary of State for Air. and if the decisions 
nf the Chancellor of the Exchequer stopped their plans, then, when she House 
grasped how pathetically small was our effort in comparison with those of 
other countries, it would come to the aid of the Secretary of Suite The 
mileage flown in Germany last year wa* nearly 4,111*0,000 miles, in Frame 
3,200,00(1 miles, and in Grcal Britain only HU" T 0bo miles. There was another 
figure which told more o[ the wav in which the air sense of other countries 
was going ahead uf our own country. Hir number <U passenger^ carried 
in German rommeronl aeroplanes last year was 187,1100 ; the figure here 
was only 22,mi I or IhyDUu. The disparity was too great. He was satisfied 
that something ought to be done it one judged the matter of policy only by 
those figures. If they did not subsidise civil aviation, they would allow other 
countries which did subsidise to get so fur ahead that they would not be able 
to i itch up. There weft -liier cmisiderat ions which he thought w* i rc 
fundamental to the formation of a reel national policy oi civil aviation. 
The first was that the success uf the activities of any company in 
far-olT lauds like Australia or Fast Africa should not be gauged by the 
per cent age id profits ; ii must be gauged by the gradual development of 
settlers and oT settler:- needs bdfiflg met by this mentis of rapid transport 
Another consideration, of rather a different nature— we were a verv small 
counts nind were not on the wav to anywhere in particular. It was trn- 
that wealth had accumulated in London , but from the point uf vjew nf rapid 
transport for the Empire, perhaps if would be letter if our Croydon were in 
Fgypt at id if some more central spot were rktvscxi. from which this grea! aerial 
activity could take place. One other point was that ytc. were obviously, or 
should be, a. sea plain [Tower* Every time that anybody in an aeroplane crossed 
the. ocean, if be could not see arros-, it, he undoubtedly ran u > tmsidcrabL- risk. 
He did not maintain that a boat or a seaplane was an absolute safe it nurd, but 
he was perfect! y convinced that il tfie 1 attempts to cross the Atlantic had byyn 
made in any boat 'sufficiently powerful and large to carry trie petrol required, 
they would have been made with greater cutely than had Nth the case up 
To now. Shipping must be linked up with air service, and the unlv form 
of air service which could be linked up will shipping was the sea pi a a" Ht 

would like to :a Southampton a seaplane bast run under the auspice* nt 
the Civil Aviation Department. 

Col. WsKHlCOClt (Fvertcny TJ .) , congratulated the Secretary of State on 
the wonderful progress he had made with the Air Force and the great efficiency 
to which he had brought it . He thought, however, that wc wanted a stronger 
fqree to look after the financial side of the Air Ministry. Civil aviation, lie 
said, ought to be extended in this country at a far more rapid rate than it was. 
He was, however, very grateful for the svmpaihct h and practical support 


tin* Secretary of State was giving to the light aeroplane chibs, Which were 
doing splendid work , 

Rear-Admiral Sueter (Hertford, t \ after replying to entn isms reused 
by Mr. Rose Jh connection with airships, again urged the Air Minisin to take 
action regarding Atlantic flights. 

Lieut.* Col. Moore- Rnihazoti (Chatham, l T j, said they had bad uue ut 
tm worst weeks lie could remember m the history of aviation, but hoped that 
iht v were not going ru Nyidown absurd rules as to what people might or might 
not do He hoped Sir Samuel Hoare was going l«« tell them what was going 
to be done regarding * enplanes and the attempts on the worliTs sjKcd nrord. 
In connection wiifi Reserve Squadnms, if the Secretary of State was going to 
mercasie them and ask people to join them, their life must be made a Little 
m ore comfortable. Many join because of their love of the air and machinery ; 
will the Secretary of State get them into the air, a* untoy of them are always 
on the ground *aud never get a chance of going up. 

Sir Samuel Hoare, replying to the debate, thanked the mem lms lor 
The maimer in which they had apprmacht.id the disrussipn It had been a 
vt:n valuable discussion, and the many suggestions he had received would 
receive careful attention He was not so self satisfied as to think that his 
Department and everything connected with it was perfect. Regarding 
civil aviation, he was grateful to Capt Guest for having dealt with ilir 
question in such a sympathetic way. The trouble with civil aviation was 
the trouble with rnan> other things at present —the trouble ol money He 
wished that he had more money for civil aviation purposes IN had taken 
careful note ui the fati that every lum. member wh ■ had t lea. It with the 
quest hpu {luring the debate had declared Ihnt the AeiaTum Vole ought 

tu lw higher than il is at presem, and he would lint fail lo bring that rather 
rare unanimity to the attention ol his colleagues He could not help thinking 
that t -i pi , (.nie*t hud painted the picture u little bit Loo black From ihr 
point ol view of the length of our civil air routes we might compare unfavour 
ably with certain other foreign countries* but from the point of view uf 
reliability and ol eeunoiny of ailministration we were quite delmitely ahead 
i si the civil aviation in any mher pan ol the world Our routes might not 
extend as widely a* the routes nf eeruin i other countries, but he believed 
that if the figures were analysed it would he found that, year b> year, wc 
were making better progress than they in miking civil aviation sell -supporting 
and in bringing nearer the lime when it would no longer hr dependent on 
Goverrmictn Mibsidics The eo st per urn mile had, during tin last three 
years, (alien from b . 3d. to \> HM. The reliability of the British servn.v 
uo^r y^ched per cent,, com pared with 75 per rent . four years ago. The 
latest ejvd :iy service, between Cairn and Basra, had be-n rimuing with 
a ri'liabilit> of ion per o j nt. Although our set* i i 'i?s were in distance small tn 
than those of other LTHiutrics vvr were > irryiug tliree quarters of the pa-*eTtgcr* 
heiweeu [.ombui and Paris, and year after war mills, freight? and ’passengers 
were going steadily up. Hr had included in the Estimates a sum with 
which Ik hoped to make a beginning with the route between London and 
India. It was nut very large, as the details still had tu be worked out. 
It was the first insialm^nt tif a bigger and more ambit mu* progratume, tlie 
ittintcdliUe -ibjective ut which would he to make a weekly service between 
Landau, Karachi and tadcuLUi. He had been asked about the details of 
the route, and he would lay a White Paper a? soon as tlie details were finally 
settled. He thought there would be a substantial demand for the carriage 
of mails over this route, and that when it was found to lie sure and safe 
a demand for passenger? would follow, C apt Guest had suggested that 
by working the short service flying officers in with the work uf the Imperial 
Airways Company they might help aviation and provide the. Air Force at 
the s.iuu time with a sufficiency of young officers and a sufficiency of Reserve 
officers. He was not quite dear what the right hon. gentleman had in his 
mind, but as at present advised h<- saw serious diflinrllies in the way of 
the suggestions he had made. He w H a*. however, willing to go further into 
the matter with him. He wondered whether It was really wise to Identify 
too closely military and civil aviation In the future the civil machine was 
likely to Income more and more distinct from the military machine and 
he was not sure that it was desirable to embark on a pole y which would 
militarise our civil aviation. 

Regarding the question as to who would be in control uf an operation 
in which merchant shipping was bring attacked From tin- air. The answer 
to this depended on the particular r ire u instances of the operation. H it 
were on the high seas it would be a naval operation it might conceivably 
occur in the narrow seas within reach of laud, when the operation would 
principally be nu air operation. 

With regard to airships, the Ministry's action was -m * x|« riment, mid 
a difficult one. ’They had. so far a? was human!} possible, tested the Unirns 
of designers, i n t r< n,l need new materials, drawn in outside scientists, studied 
weather conditions as they had never been studied before, and studied also 
Ike lessons of thi? past. The Ministry briieved that after the? long iierkat 
of experimental research they were starting upon an experiment with a 
better chance of success than ever before. He asked members to be patient 
fur a little longer The two airships would U- completed Hu* year, and 
should be undergoing their flying test? Member? should judge I he success 
of the programme by the actual results as shown in the next few years. 

t onL'eming the question of disarmamcru , certain members had put this 
dilemma to the House— that we should cither have an Air Force strong 
enough Ui drive any possible enemy force from the air or no Ait Force at all. 
Hr flid not agree. The aim of the Air Ministry was to build up a force so 
Strom/ as to make the rr=k of attack so great that the enemy would nut 
dare to make it. He did not think that the Air Force was yri siiffii ientiy 
strong fur all pur post?. The Committee uf Imperial Del emu. 1 bad name tu 
die conclusion that the minimum Air Foreu was S2 squadron^, At present 
the strength was between 30 ami 4fi squadrons, and lie should not be 
satisfied until lie saw the programme of 52 squadrons completed. As to 
Transatlantic flights, ms answer was very mu h of the kind that bad been 
given by Col. Moore Lira baron. He believed that it would lie unwise for 
a Go vert urn'll t Department to obtain IcrinbiUve power- O' prevent flight? 
of that kind. 

The amendment wai- defeated by ^37 votes to bn majority, 127— and 
the resolution was agreed to. The Report ui the remaining Votes was also 
agreed with., 


Navy Estimates: The Fleet Air Arm. 

The First Lord of the Admiralty, Mr. Bridgcmau, speaking in the House 
ut Commons (on March IS) on the Navy Estimates, made tin following 
reference to the Fleet Air Ami. He said that as far as additions tu expendi- 
ture were concerned bf did not know that he need call attention to anyth mg 
special, except perhaps the addition ol jTlfJ#,UU0 for the Fleet Air Arm, which 
was to provide a new type of aircraft to be carried in the i; Glorious ,T when, 
she was ready for them. 
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African Service Flight 

The three R,A,F, Faircy IHF machiut ^ engaged on the 
annual service flight from Cairo to Cape Town and back, 
reached Pretoria on March 21 after making a forced landing 
at Polgietersrust owing to one of the machines developing 
an oil leakage. On March 28 they flew to Bloemfontein 
and arrived at Cape Town on March 25, thus completing the 
outward flight, which commenced from Heliopolis on March 1 , 
Four machines had started but one crashed at Ndola on 
March 16, and was Left behind. The officer in command of 
the flight is Air Vice-Marshal Webb- Bowen, lie wa in the 
crashed machine, but was uninjured. 

French Flight to Africa 

M. Mauler, the French pilot, is flying from Paris to 
Cape Town. He is apparently following the western route 
in preference to the more popular eastern route, for he landed 
at Dakar, West Africa, on March 22. 

'* Rod Rose Continues 

After landing safely at Port Darwin in their Avro 

Avian/' Capt. Lancaster and Mrs. Keith Miller remained 
there for a few days and then flew on to Newcastle Waters 
on March 22 and Carnot uveal on March 23. They went on 
tu Toowoomba on March 26. \t the end of this week the} 
expect to reach Brisbane, 

By Light Aeroplane to the Cape 

After reaching Cape Town alone in her D,H " Moth/ 
Lady Bailey was banned from crossing the danger area in 
the Southern Sudan alone. This ban was enforced by the 
Governor- Genera! of the Sudan on March 22. The Johannes- 
burg Star telegraphed Flight Lt. Bentley, who is flying 
towards Cairo in his P.H. M Moth ' with his wife, offering to 
compensate him for any alteration to his plans if he would 
provide the necessary escort for Lady Bailey. The Star 
also telegraphed Lady Bailey for her acceptance of such an 
offer, which was given, Higat -Lieut. Bentley also agreed 
to the request, and stated that his wife would wait for him 
at Khartoum, from where hr would continue his flight to 
England. He will probably join Lady Bailey, who arrived 
at LuxOr on March 27 f at Khartoum 
The Arctic Flight 

Capt. George Milk ins and his pilot, Lieut. B. Nielson , 
flew the first stage of their projected flight over the Arctic 
when they recently arrived at Point Barrow, on the north- 
west coast of Alaska, from Fairbanks, Alaska. 

Italian Polar Flight 

General Nobile's airship, the " Italia/' flew non-stop 
for 22 hours on March 20-21. With the general and a crew, 
it left Rome and reached Milan via Genoa and Turin. 
Atlantic Air Service Proposal 

The well-known French air ace, Capt. Rene Fohck* is 
completing plans for an air service between Europe and 
America via the Azores. He stated that mail would be con- 
veyed first and that after two years' experience passengers 
would be flown across. New York and Paris would be the 
termini. Experiments with floating islands placed at in- 
tervals of approximately 325 miles are likely to be made. The 
capital of {4,000,000 will be subscribed by America and 
France, and the company will be named the Franco- American 
Airways Corporation. The mail service may be in operation 
this year, 

German Atlantic Attempt 

Capt. H Koehx, a Lufthansa pilot with considerable 
flying experience, landed at Baldonneli aerodrome on Match 20 
at 4,30 p,m. in a Junkers monoplane, after leaving Berlin 
a t 8 . 20 a . m Wi t h h i rn a s passen ge r was l lar c >n vnn H ii hn e f e Id 
and as mechanic, Herr Spindle r. They are to attempt to 
fly the Atlantic from Ireland as soon as the weather is 
favourable. Their venture is purely private, and financed 
by the Baron. The departure from Berlin was secret owing 
to their fear of opposition from the German Government 
and the opposing opinion of the public, which has been 
disturbed by recent Atlantic disasters. Last summer 
Capt. Koehl was one of the pilots who made a futile attack 
on the Atlantic from Germany, having to turn back when 
100 miles beyond the Irish coast owing to bad conditions. 
He has definitely left the service of Lufthansa through 
differences concerning his present flight. They refused to 


support him cm the grounds that three -engined seaplanes 
should be used on an ocean crossing. It is the company's 
intention to organise their own flight, using a Rnhrbach 
fly mg- boat, within the next few months, Capt. Koehl’ s 
machine is the one he used for his previous effort, and has 
been given the original name, *' Bremen r It is of the J .33 
type, fitted with a single Junkers 5 engine of 280-310 h.p. 
Forced Landing in Alps 

Capt. L. Hope, the air-taxi pilot and winner of last 
year’s King's Cup Race, made a recent forced landing in the 
Alps at 8,000 ft. He was flying a D.H. " Moth '* and his 
passenger was Count Franco Mazzotti, the racing motorist 
The machine sank in the snow up to the bottom wing, and 
the two airmen were rescued with lifelines from the mountain 
top by Alpine Fascist/ who had seen the landing Return- 
ing to the mountain, the next morning, they put the machine 
m sleighs and hauled to a plateau at 5,000 ft. Skis 
were then fitted with boxes on them and a perilous ascent 
was made towards a precipice over which the machine 
lifted just in time, shedding its temporary footwear into the 
ravine. Italy was the destination of Capt. Hope but h/s 
passenger did not occompanv him in the machine but 
travelled by road to Turin, 

Cape Town- Johannesburg Service 

Lt.-Col. Henderson has chosen a three-engined German 
Junkers all-metal monoplane for the Cape Town- Johannes- 
burg air service, which he will open in November next In 
answer to criticisms of his choice, he stated that finance was 
necessarily the deciding issue, and he did not know of any 
British machine suitable for his purpose which could be 
supplied at the German price. Cob Henderson leaves for 
England next month. 

Lindbergh again Honoured 

President Cooudge presented Cob Lindbergh with the 
Congressional Medal recently. This is the highest honour 
the Government can bestow. The ceremony was attended 
hy members of the Cabinet, oflkiaK and Congressmen, many 
of whom occupied Col. Lindbergh three «3a vs taking joy- 
rides with him. Col. Lindbergh is reported to have stated 
that since his Atlantic flight last year, lie has made £100,000 
in aviation through giving liis services in various flying 
capacities. 

Avro ** Avian M for Air Survey 

Mr. F. P. Raynham, the pioneer pilot, has purchased an 
Avro “ Avian " for air survey work in connection with the 
Air Survey Company of London and Rangoon. 

Director of Civil Aviation flies to Berlin 

Sir Sefton Brancker flew to Berlin Irom London on 
March 28 to take part in the Twenty-sixth International Air 
Conference, which opened at the Ministry of Communications 
on March 27. 

Twenty Years Ago ! 

Extract from 11 The Auto. ' * [Precursor of' ' Flight "}, M arch 28* 
1908, 

Jj Mr. Henry Far man Matties a New Record, — -After having 
made a very satisfactory flight of about a mile and a hall 
over a. circular course on Friday of last week, Mr. Farm an 
summoned the Aero Club Committee to witness further 
attempts on Saturday. Two posts, 550 yards apart, were 
erected, and outside these the Farman aeroplane circled 
twice in succession. The official distance is given as 2,004 -8 
metres, and the official time as 3 mins. 31 sec. ; it is esti- 
mated, however, that Mr. Farman must have altogether 
flown over 4 ki loins from start to finish. Two Passengers 
on the Uel agrangi. — Not the least gratifying in this conquest 
of the air, is the good fellowship existing between the success- 
ful and epoch-making rivals. After having successfully 
achieved a circular flight of over a mile in length, on Satur- 
day, March 21, M. Delagrange remounted his machine, and 
Mr. Henry Farman joined him. M. Dei arrange then suc- 
ceeded in accomplishing a short flight with lus passenger. 
This is the first recorded occasion on which a heavier-than- 
air machine has carried two persons, and will doubtless be 
of historic interest as the initial essay into that other and 
wider sphere which it is hoped the flying machine may ulti- 
mately conquer/' 
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Lutuion (jit :eUc $ Mdreit 2o. GGS 
(rcticrul lint if* it ranch 

[ tie Miming Pilot Officers are promoted to rank of Eking Officer with 

t fki t from the dates indicated - ,1 H E. I IH, hi27. ■ [ [ j |> on t 

(October 11, 1927k G. EL Godw in (November 7, G*2T , F, L. I. nn>-> r 
(Novem!* r H. 1927) t . H, M Golnian, H, 1 iinft>r, W. l . \\ r (iru , S. K. 
Sherman (January lb) ; R, E, Edwards, R. u M.S.iK. M.t . V n\ 

Moore ( January 14) ; T. M Vbraliam G.M. Buxton, K ] Lurwll, 1. s. HU 
|, W, Pease (January 17) : E. S. Tittoh (Jnmiarv 30). 

The following Pilot Officers on probation an- confirmed in rank \ n, 
Moore (July 14 t 1927): IS. tV. Farrow (July (7. 1 1127) P. f G liradii 
G. \\ . Monk, G. N.S, Ernie. S Hatton, k L . Hancock. A. G. C, Somrrhu'igk 
j. 1- , Stuart -Lyon, It. I>av*d (March 19! 

Flvuift Officer H, L. Patch is placed on halt -pa’, list, -cal. G. Mar- h 1 2 !■■ 2 ■ 

1«2S$ Indusiyp ; PUg^M-w-ut. J. A Glen, D + SC , piamt ■.-tired ikt u 

hi> own reqne 1 -! (March |2) ; Flying Officer A, H t . \. Kuiv?on is transit rr> -d 
to Reserve Class A (March 8) ; Elvuig Officer G NY. Higgs resigns hi- dmrt- 
cumm]], (March 21 J . C. Campbell. Eieul., k N Flvjrig OSinr. K k! 
relinquishes his temp. comma, on resigning his commi^ioii in Koval V.w 
(March 7} ; Flying Officer W. F. A. lYkon • i.n-ni .. K A sivumfed' reli: 
quishe- his temp, mninin.on return to Amy ditty (March 1 4 1 , 

Stores Branch 

The folio wing Flying Officers are granted permanent comm us. in UiG 
rank with effect from May 21. 1927 on rqmpkdioti of probationary ?.-ri ir* 

G, j. Gayiior, F. E. R. Dixon, M.t . 

M 'ttcfii Bnmh 

The fallowing Flights Lieut*, arc granted permanent « amiiin-. in this rank 
(March 'll' : J. M. Wilder, t.. 1. H vdcr. G mp. Capt, j M. Unfa (Di-nta! 


Surgeon, Genera 1 1. Ml, is granted temp, crnmim, as Eiigbf Lwut. cm attach 
mum to R A F March t): Flight Lieut G,T Halting* H apt. -\rrm Denial 
Corps) relinquishes his temp. cofflmh, <m return to Army duti (March i), 

RESERVE OF AIR FORCE OFFICERS 

fit 'twrat I hit if* B r aiu'ft 

ti. A. Worth is grunted a commit, in Special Reserve as Pilot Officer on 
probation (March 12 1 ; Pitot Officer !' I. Furdv, M 1 is promoted to rank 
of Flying Officer (March Idi Th 1 billowing Pilot Officers mi probation arc 
confirmed tn rank L M. H.Hoare {March 14! : li. I ■ F Ku&wll (March I7K 

The follow ing Flying Officer- an transferred fmm Class A to Clast* t (March 
2 1 is : i - CwJjkdgi , W ]'.. (.aiuMl, M.M, Flying Officer j. Sewell is transferred 

from Class It To Class C (February A 

The following Flying Officers, relinquish their mmitins mi completion ni 
service J. ii Webster (September t K . 1927) : M. H. Findlay, I >.S.t D.FA . 
ijanuarv Kb ; A, V. JViKjri, FM'.M, fMamh li) ; K, Cre ivfUiui, M.t H. JS. 
Howardi A. G. Squire; (March IS) The fall owing resign their r.qpjnuiH. 
, January l\ Flight Idem. \. F. Ingram, Flight- Lieut . A. I Reynolds. 
Firing Officer H \ Davy. Hying Officer F T. oTh ien SauM . 

AUXILIARY AIK FORCE 

Gfwrrif Dalits Jirafich 

\n (^12 Citvjd Ed.Lsgow i Riimlhug I S’piafln 'ii . Th" folfawknu to In Flying 
Officer J. S, lauinoC (Mareh I L 

No, FMd City of I dinhur^h (Ikmibing) Snundmti. The follow fng Pilot 
Officer to be Plying Officer ; L. J. Ht ike (January 24t. 

Britut'y-i l/.-rrv's tx.A J . Xttr o?t* Strvii-f 

Staff Nurse Miss Nora Mel Me i's proni'dial in rank of Sister (OctulxT 2U, 
1927}. 


ROYAL AIR FORCE INTELLIGENCE 


Appointments.- The following appointments in the Royal Air Force are 
notified r— 

(i&terai Dutfc$ litramh 

Squudmu L'tutm 1 >. G. Donahl, D A.F.C . to R , A . I ' Iraneng Hasr. 

Ll udittrs, 1.2.2H. i F. VV . F'iisfar, l" Stall L nf Tech Training jAFui . Man 
stop, F Workman, M.C., to No. J Flying Training S' hi., imrirri, 

Spitilegate, 1.4.2k. C. H , Nicholas, D.F.C., A.F.C . to No. 2 ej Sqdu . indm, 
17.3.28 H. Stewart, to No. 9 Sqdn., Mansion, 1A.3.28 
Flight Lieut rn&ntS : K. A (ieorge, MX- to remain at HO. ( ran will, instead 
of to R.A F'. Depot, Oxbridge, a* previously noli lied. J Human, ic, No. I 
Sc hi. of Tech. Training (Apprentice^ Hal ton, lF.-i.2K, A, R. M. RiOnirrK. 
A. ICC,, tu H.Q., Aden Command, 16,3,28. F. C. Marsh, Uj Kv, 2 Wing H.Q., 
India, 28,2.23. A. R. Preudergast, to Nn, 27 Sqdtu, India, 21.2.28 R, K. 
F.mrr.ion , tn Station H,Q. T 1 .3. .28. J H S. Denhohiu to R .\ I ' 

Practice Camp, Sutton Rridg*-, 28,3.26 I. (if V ChOmau, tn R.A F smtn-f.. 
Upper Hey ford, 26.3.28. 

I'B'tug Offuera . A_ L. Ottwav, to Xr. 41 Sqtfn. t Northolt, 1 2. 3.2 S. \ i , 
lay lor, to No 19 Sqdn., Ditxford. 12.3.28. W. A \udnwv to No. 23 Snihi.. 
Kenley, 12.3. 28. L, Ci. Martin, tu Sk:hl. of Naval Ci’-operiitii m l,r-v-rui-Snlem t 
19.3,2k C. G, C, Sullivan, to Station H.m and Storage Senior,, Andover, 

2.4.28. C. H, (.. iSremhridge, to No, 2 Flying Training Sch!„ Digbv, HC3.2S 

1 Ik G Walker, to Night Flying Flight. Biggin Hilk 5.3.23. ]>, K. 

Walker No. 2d Sqdn., Cattcriok. 13,1,28. F, M. Thompson, to No, l J, ;t I hght. 

2 \ 28. D, J. HarriM-nr, fa No. 423 Flight, 17 .3.28. 

Pilot OfficPTs R. V Rf Hites j A M Cowell, A. j P. (irttmn, A IE iy wood. 

\ H Jane* R. V . Redpath, R i S, M Vimnnc, and A H W (tat wood t to 
No. J Jdyitig naitimg hohJ. + Nytiuravon, J3.3.2K. A, Me Ker. tu Aircraft 
Depot, India, 1 1 .2.28, A. R. Grenfell, to No. 5 Flying Training Si hi,. Scalimrl, 

30.3.28. G, 1 Simond, to R.A + F, Depot, tCxhodye, im apfroliitiiivut to a 
Permanent Cornmn ,, 16,3,28. 


The under-men tinned Pilot Officer , are j^ted tn the R.A T Depot, 
C\hnd"e. f)i] nppoiutineiit to Si ion Service CoinTnis?.iotis, with elJi'Ci from 
16,3.28. 1 \ G. Raker. H M. S Rnruard, M 1 Barnet.l, I Ibratimuul, 
! \ Rs Bishop, B: S. EOaiubl--, W V i .uliniK K. Chflidwfak, R D Cotton, 

V\ J. Crinhatn, R S TNirbyshiri', 1 P. Hunovan, H j Fooler, I t G 
Freeman, V . Garrett, O [ Gibon, FT S. ( irmiwr^xi, A N. 1 Halt, C. P. 
Hanlon, J, A. Karris, 11. W. C. E. Hartwell, E. G. Hitching T. 14. Hope, 
H. T. Lilies, V Ik Uutoll. |.H Lock. V D. Mills. E Mountain, V IL Nicdlav. 
h S Pole, G, E. \ Proctor, J, Ik W. Pugh, C. H. Robbins, N. N. Sheldnck, 
E. IT. Sm- lling. F. H. Taylor,' D Timms, j. f,. Walling, R. V . VVtlli Ams, ami 
R I A. W. Williams , 

Stores Bramk 

Squadron hemier W. J. King, I' X.M., to No. 1 Schl. uf Tech, Training 
Vppfeiitii e', Hnltnii, 2K.3 28 

PI\ing Gjfictr C, W. fa l\ M S. Argu.s," 2n,2.28. 

t a f >nnt ant It much 

night Lieutenant* I \ Humphrev. to Station H3J - Ht-liopnlis, t.3,28 
W !< WesttXHufx-, to H.Q., Middle Fffisi, ] 7.3,28. 

MfiHtal Bui nth 

Sqitadroi LtaJcri R. J, Ahonte, M.t'!, to H.Q., Middle East, 9.3.28. 
lk II. Young. M.lk,. to H*y.. Irao. h.3,2S. 

Llight Lietitmnnt R Bpog-WutsoEL, M.lk, D.P.H., to R.A.F Station, 
t pa vi uj , 30.3.28 

Ftun2 I TwohilL M.lk, to R.A.l Tninme Base, Leudiars, 

2' k 3,26- G . T, in in 'ii, to K.A, F\ IToeuce Crimp, S iUon Bridge, 21^-3,28, 
X4 Clancy, iu R.A.Fk Prarlh'- Camp, We* ion KiyUud t 29.3.28. G. W J 
Williams, tn R.A,!' Practice Faria; , Nt'rtli t.'oa'tes kitties, 29.3228, j.. 
Freeman, G W McAler-r, M.lk, E. V. Carroll, I I M Govern p M, Ik, and 
W. Heron, M.lk, lo Ira j, 8,3/28 
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RUGBY FOOTBALL SERVICES TOURNAMENT 


Royal Air Force versus Army* 

The previous results of this year's Services Tournament we n- - litu without the gain of a fool, until ii reached one or other of the wing men. 

Royal Navy beat Ruyaf Air Force , . . , ■> M Cootu and Bremridgc had the root of the matter m them, i hev went hard 

Armv beat ‘Royal Navy . . 1 1, 5 and tried to run round their opjxjsite numbers, but tbey lacked the speed in 

Fherefore , on paper, the Army should have been just I I points better than do so, lor which tie v arc not to b blamed. After a passing bout nghi 

the Royal Air Force, and they actually won by a margin of 12 points. On across the field, with no advanre made, the defend is always m a stronger 

paper everything arpear^ to worJ«?d out according to plan. tactical position than the attack Had the It, A. I centres been real thrusters. 

Yet, paper results mav be as fallacious as paper prophecies ; and in inis a comfortnlilc tale ol scores ]n the first half would have been inevitable. For 

case the margin bv which the Army won their final match gives very litth th Army centre wa& not impregnable. < Mln-rt frequently pemiraicd it, 

indication of the run of the game. But we mav revert to paper again for a but he vru? always allowed to m on alone, and no one backed him up to take 

moment and examine the Learns on thu programme The Army had an his pas*. Port and H odder did great work m defence, .and towards the end 

international full back, three international three -quarters, .me inferiiat tonal Poll scored a good try. But the lack of the " will to victory in the centre 

half, and two international forwards. Against Hits duster of talent in ail of the three -quarter line was tine of th ■ cause- of th- K.A.F, failure to develop 

lines, the R.A JG lould onlv put into the h Id one mtcrnationnl half lnv k their advantage*- The utlwi cause w.is tlie full Imck. l-LSt year, Hale- 

and one in tarnation nl forward. All the probabilities pointed tn the Anm Munro was u good lulbback but in both Service matches this year he has 

assuming a complete mastery of the game from the start, and pro- eeding to been badly off his game in li dding, kicking, and tackling, h often happens 

pile up scores considerably in esteem of the 11 points to u-hirEi their remnl that, when Ftpbmr is below form, bad Inckcmn-s in the train of bad manage 

hi th#> tauraanfeut had entitled them This, however, was what did Hot incut, and last Saturday the ball would never Uciunm- kindly for Hale-Mauro. 

happen. For a grind l hr? r -quarters of the game the Air Force w a/ the And what of the pap r brilliatic:- of fh Army In the first half it was 
aggressive side. They dominated it completely up to the half-time whistle, only apparent in Rc- s the full bin k In th** three-quarter line, Palmer (an 

and had quite an equal share of attacking in th-- second half. But a km excellent wing three-quarter) was playing in the r- nire without the faintest 

horary lapse cm the Air Force let tin ■ Army start the scoring with the result conception of the duties of a centre 41 three 2 1 Aslett and Dvvitt were quite 
that for a while the Army were completely on top and made virion certain, their game ; and Bryan, who atom of thr four had not received an inter- 

Tim late, t h r- \\ r Fore,- raiue again and st ored twr i , ami then right it the naliom^ cap, was easi'y the besl of them. In the second half, iVvitt and 

end they broke down again, and let Hi - \rmy finish in asee miaul . Paine r changed planes with luanifi-t advantage In the lim- I'mil that was 

l or nearly the whole of the game the outstanding features of tlie pffiv wen done-, the Army line was extremely ineftvetlw. 

tlm excellence and predominance nf th ■ Air Fore forwards _ and ' t ffi- Air At half-back the Inferfajdtv of the \rmv to the Mr Force was ewn more 

Force halves, flu Army forwards were beaten eompleteK m rffi' asloitishiug. Arthur Young was sifang'dy qiiffiseent tmti 1 near llv tud pf 

.scrums and wvre red played also in th- loosi 1 . IF Air lofLV ior wanl- ui 4 the game. Of r.oiirw*, his farwardv did nut give Mm much change, for they 

the hall and heelvrf with almost irumtttnnnus ntjfularily and precision. Ru^m. I Wl y nirelv got the ball. He did not seem to think it worth w'hile tn trv to 

invariably picked up in his nippiest fashimi and sent . xrelk- m p***> nut interfere with Russell : and his passing, when he had any to do, was nWe 

to odbe-rt. who nirnriabh took them, and frequently passcfl them on in ,- rr atfe;dU " Yeumcsdi " than ever. But Young - value 1 pi j» sidr is not that 

thi three-quarter^. The bitter handled with acutiraev. But d 1 nuT pond j ]r ^ R scrum half, Imt shut h»- is a brilliant free ianrr' placer. Of his 

Uw K.A.F. exe rile tire rauie to a full sletp Hi- > eutr llirt-r quarters 1 ntt almost uneannv skill in suredrig opportunities to commence an attack he gave 
atirl Hoddcr . cotild give and tata p^ -, hut the v 1 oufd not " r let hardly auv r.-vjdcm-c until re-ar' tbi cud nt the game, Then h( stiddeulv 

nm straight They absolutely distrusted their own j-wre breakm; U-came lb- \rthur Young who the darling of England and tin 1 error of 

t hrough the Army centre. Time and npain tin - b all rd^-d alo ng t he R.A.l , ht , r riva!& 

* Played at Twickenham on Saturday, March 24. and won by the Army This match, being mainly a forward game, does not Rnd itself to narrative 
by F8 points (three goals and t try), to 6 points' (two tries), so much as to reflections and moralising*. The Air Force first defended 
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the northern goal, and very early their forwards showed their easy mastery 
in the serums and line -nuts. One of the first incidents to ndlica was when 
Russell dribbled tip to Rces f and when the latter picked up. Russell charged 
down his kick. In the first 10 minutes Guardsman Gibbons was hurl and 
bad to be ranted off the fi?*ld, but before this happened the Air Force forwards 
bad dearly proved their superiority. Chink and Christie were constantly 
prominent in the loose. The brothers Beamish were not conspicuous in the 
same way. and evidently remained right in the thick of things. Great 
amusement was caused when a kick hy Hale -Monro knocked a spectator's 
hat off. The said spectator cannot have been following the game closely, 
and must have been woken up with a nasty jar. A good tackle of DeViU by 
Hodder deserves mention. 

After 25 minutes' ptav fkemridge got over on the right, but in doing so 
knocked down the corner dug, apd •series of serums cm thy Army line followed. 
Rees cleared by kicking into the hand* erf Hale Mu tiro and gaining handsomely 
on the exchange. The Air Force came back, and Odbfert made the first of 
his brilliant breaks through the centre, but he was tackled with the ball. A 
few minutes later be again wormed his way right through, and an Air Force 
score seemed certain, hut his pass went forward. Half-time arrived w ith no 
scoring, and the general feeling that Army had been very lucky to escap 

For the first few minutes of tb< second half the Air Force maintained their 
attacks. Odbert made a very good run, and when Devift cleared. Russell 
sent the ball back again 

Then suddenly Arthur Voting woke up. In hh own peculiar style hr 
appeared from nowhere with the ball under his arm and ran right down the 
held, weaving a tortuom way through the Air Force defenders. Then In 
gave a scoring pass to Bryan, who romped over the line. Khis converted 
and the Army were somewhat surprisingly 5 points to the good 

This infused new spirit into the whole Army team, and the Air Force 
pressure relaxed far n fatal Ul minutes. Chirk once relieved matters he a 
dribble, but a free kick brought the Army hark to their opponents' 2S line 
Then, from about half-way Bryan started a lone -hand dribble, passed every - 
\*ndy in turn, and scored himself in the left hand comer. This should never 
havi h^-ri allowed- Thr kick failed, but the Army were now S points up 
and tjogfin to Look like winning. 

But the Air Foret forwards woke up again and rushed the ball bank. From 
a free kick Cootc had a shnt at goal, but did not carry far enough. The ball 
was passed well out tn the left, but Brfemridge was pulled down by a fast it 
man than he. A maul followed, and finally George Beamish fell over the 
Army line and secured a try for the Air Force. 

Why, oli r why was this not done in the first half of the game ? The story 
mi gh \ ha v e had a d i ffrrr n t ending. 

Bul the Army were roused to renewed effort?. They had discovered that 
they could scm-e T and they decided to do it again. Young started another 
movement, and passed to lJcvitt. He fed Birvau, who put m the most tt llin: 

<$> <$> 

tN PARLIAMENT 

Bombing Experiments 

Mm. BniPtiKHAK. on March 21. in reply to Lieut, t omm. Kenwonhy, 
said a number of experiments to ascertain the effect on a shin's strurtivt 
and fittings of bnmb.s exploding bdow water have be-n carried out 3o tin 
Admimlt*, and recent design in uudet-w a ter protection is based on informal ion 
obtained from these experiments. Research is still being continued on tlo* 
subject cm scale models arid special targets It is not in the public interest 
that the details of the various experiments carried out and in contemplation 
should be published. All the published accounts oi experiments made by 
ihe American Government have been received and noted by the Admiralty ■ 
in general they are in accord with the British Admiralty experiment* 

A vial inn an it High-speed Flight* 

Sir S, HoaRv, hi reply to Cap!, ('rnukshank, *aid Ural high -sp«sl Bights 
were of verv ^reai prariiial use, They had found that high-speed trials 
had resulted in distinct advances in the matter of engines, in the design oi 
aircraft, and in the design of Hoots. 

Sir S. Hoarc, in reply to Mr. Lawson (for Mr. Bromley l. said Flight Lim: 
Kinkead was himself the officer in charge of tin highspeed flying lection 
of the Marine Airtrafi Experimental Establishment and as such was 
responsible foT the arrangements for the attempt. 

In reply to Mr. Day he said there was no intention of abandoning tut 
highspeed research work carried out by his Department, 

m m m m 

COMPANY DOINGS 

Handley Page, Ltd. 

THfc Ordinary (.'rouend Meeting of Handley Page, Ltd., was held on 
March 21 The results of the year’s working showed a credit balance of 
£3l,63P after placing to reserve £l5JJO0 and .writing off £3,239 for depreda- 
tion. The directors considered the results quite satisfactory, and reram 
nmiukd that a final dividend of 5 percent, tx- paid on the preference shares, 
making lb per cent, for the yea', and that the remaining b -dance, ol £ I 1 .723 
be carried forward to the next year's accounts. In his remarks on the slotted 
wing development Mr. Handley Page said that licences had already been 
granted in France, the United Status and Germany, and negotiations were 
proceeding in Japan, Italy. Belgium, Sweden and Spam The ultimate stuns 
which they would receive would depend very largely on the use made uf tin 
device, and this w as onl v ]u±t euiumuacLtu?. New device might replace the 
present design. They might fw^sMiIy hav** !<■ Lum r:im^ of JliJrmgctmmt 
and possibly heavy expenses m fighting such actions He would nut have 
them think that now the great value d tft'fir patents had been demonstrated 
then? would be immediate realisation of large sum? for those patents 

Concerning Air Ministry contracts, Mr. Hundley Page said that with 
aircraft work depending very largely mi f fovcrnmeirt orders placed on n 
yearly basis onlv, it was exceedingly difficult to organise operations to obtain 
cheap production and reduced prices, It would be more satisfactory to alt 
concerned —and he would recommend il to the notice of those in authority 
who dealt with such matters -if the construction programme tanged Hover at 
least three years, so that, with a period of settled output ahead of them, 
economies could he affected, a reduction in cost of manufacture made. with, 
simultaneously, a higher wage to the men employed. Last year he had 
occasion to refer to the company's interest in civil aviation, and to express 
the regret that there was not great co-operation between mami/act urine and 
operational interests. The company, through its subsidiary. Handley Page 
Transport, Ltd., was one of the two companies responsible for inaugurating 
civil aviation in tins country ami starting air lutes to the Continent, Pari.*, 
Brussels and Amsterdam. Without it* financial support British dvll aviation 
would not have carried on during the misubsidised years of 1919 and IH2o 

When in 1 923 artel I92i they derided to merge in the monopoly under 
taking which had since earned on British civil air transport, into this fusion, 
they went on the understanding that their interests in civil aviation would fa 
kept up and their representation in the company continued. 

That co-operation had not, however, been allowed them. He felt that 
il was a matter o! regret that it was so, not only for the interests of the 
company but for the interests of aviation development as a whole. 


part of the work, and finally As ley scored between the posts. The Army well 
deserved this store, which Bee? duly converted. The Air Force had no power 
tu recover from the position 13 to 3. 

Nevertheless, they, like their opponents, seemed roused bv reverses* 
Russell opened up to the right, aud Ccrote followed up a pun t and made some 
ground Levitt gni the balk but lost hfs head and ran round in circles, 
Coote dribbled on and tackled Rees, aud finally Pott just scrambled over the 
Line for a try fur which UieYredit goes to the whole Air Force side, and notably 
to Coote. The latter, however, could not bring off a difficult place kirk 
The st ore was now 13 -ft, arid that would have been about right for the turn 
which the play had taken. 

The worst, however, was yet to ramie. For mice the Army forward* had the 
i^i of matter* in a loose rush, and Towucnd picked up and scored after 
running some distance. The Air Force should not have allowed this. Rccs 
kicked the goal, and then the whistle blew for time. No scoring in the first 
half, and six scores in the second half, made a very unusual match. Teams 
(from program i ne), * F, A, pe V. R. 

The Tams 

The Army* — Full bath : ‘Guardsman T. K. Kee* (1st Bn. Welsh Guards). 
Three-quarter* Right wing, *Lieut. Sir T. G. Devin, Bart, (2nd Bu. Sea forth 
Highlanders) - rigtit centres * Lieut. A, K. A sic it (Capt,) (1st Bu. King's Own 
Koval Regi.) ; left centre, * Lieut. G, V* Palmer (Queen's Royal Regi.) : 
left wing, Lieut. j. Bryan [Royal Engineers), hfalf-b&te : stand-off. 
2nd Lieut, j. R. Cole (2nd On. The Loyal Rfegt.) ; scrum, ‘Lieut. A.l. Young 
( Royal Tank Corps). F&rti-jri* Sergt, D, Jones (1st Bn. South Wales 
Borderers), Lame Carpi. W. A Morton (1st Bn King's Own Royal Regt.h 
Lance-l orfj|. G Townend (1st Bn Duke of Wellington's Regt.), ‘Lieut. 
C. K T, FaithlulJ (Duke of Wellington s Regt,), Lieut. G. E. R. Bastin (Royal 
Artillery). * Lieut. \\ . V Browne (Isi Bn. Duke of Wellingtoins Uegt), Lieut. 
H. H. C. Withers (Royal Engineers), Guardsman P. E. Gibbous (1st Bn, Welsh 
Guards). 

Royal Air Force* - Full bach ; f .O. 1 A. [fate- Muuro (No. 23 Sqdrn., 
DuxfcrdJ. J hrt'i-qUiiritrs ■ rigid wing. Aircraft Appreutirv P. R Ccmte 
\ R. >,F*. Haltori) ; rtgivt i entrc, 1MX J . H. IL Pott (No 1 1 I Sqiidu ., Andover); 
Irfi i nitre, F.n ] . S Hunlder (No, 13 Squdn,, Andover), fell wing, FA). 
C H. G. Kremridge (No. 2 Flying Traiuiug School. Digby). tlalj b ticks : 

and -off, *F.O K. V M. Ddbert (iapD (No. SHSqdu., Worthy Down ; serum, 
riqdu. Ldr. I. C. Kussrlb D.faO- (Air Miuislry). Ffmt t atrd& : F.O, C. J. S 
O" M alley [R.A F Hospital. Hatton), FJight-Sergt G. F, Cockell (R.A.I 
Depot. Heuluw), *F.O F, Y Beamish (R A F Cadet C*. liege. Cranwelli, 
P i A H. A. Coostantine (Nn Sqdu. North Weald). Flight- Lieut, C. D 
Adurus (RA.F.. Holton), Idigh 1 Lieut, f. S Chick, M3 A.FC. (Central 
1 lying & hoot. WittrnngL LurpL M G. Chris tlr (R.A.F, Dej:iot f Shrewsburyi 


* International, 
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R.Ae.S. and Inst.Ae.E. 

{Official Sntii t'J 

On Thursday, April 12, Dr. Hefa Shaw aud Mr. T, K. Ifeaeham will givi 
a lecture farforv thr Royal Aerbiiabdeal Society at the Royal Society ol' 
Aru, tg, John Street, Adel phi. on the " A'ariable Pitch Airscrew' 

Tilt problem of the design uf a variable pitch airscrew’ is uue w hich ha- 
been engaging the attention of airsrrew experts for many years. The solu 
tiou pre?eufe manv mechanical difficulties, but the resultant advantage- 
of Obtaining a solution are great enough to have warranted the amount of 
time and thought that have been given to the problem. Many schemes 
have tieen tried aud have failed. The variable pitch airscrew designed by 
Dr. Heir Shaw and Mr. T. E Bvaehani has Wen developed and tested witit 
the help of the C. tester Aircraft Company, and in thrir Lecture the principle 
uf the airscrew will not only be described in detail, but the result* of successful 
flying tests will be given. The lecture will be fully illustrated. 

* J. Laurence Pritchard, 

St'rstary 

m m m m 

AERONAUTICAL PATENT SPECIFICATIONS 

(Abhrevi&ims : Cyl. = cylinder ; i.c. internal combustion ; m. = mrqor- 

Tlm uimibcrs in brackets are tho&e under which the Specifications will 
be printed and abridged, fete.) 

APPLIED FOR IN 1927 

Published March 2ft, 192S 

UMS [, W, Cuamiev lToj>el3in2 means for aircraft, etc. (23G.4 1^.1 
H.84i F Sir.Risi, S. Camm, and H. G Hawker Enuinfi rem, Co., Lh 1 
Skeleton structures such ns aircraft fuselages ^2yd,4S2.) 

13.476 J. A, Savder-:. Aeroplanes, (236 t 5l6.) 


FLIGHT, 

Thd Aircraft Engineer and Airships 
36, GREAT QUEEN STREET, KINGS WAY, W.C.2 

Telephone : Holbom 3211- 

Telegraphic address : Tmditur, We&tcent, London. 

** FLIGHT M SUBSCRIPTION RATES. 

United Kingdom Abroad* 

j. d. ' s. d. 

3 Months, Post Free. . 7 7 3 Months, Post Free . , 8 3 

s „ „ ..15 2 6 .,16 6 

12 „ „ ..30 4 12 ..33 0 

* Fatngn subscriptions must be remitted it* British currency. 

Cheques a7td Post Office Orders should be made payable to the 
Proprietors of" Flight/* 36, Great Queen Street, Kingsway, 
\V.C,2 ( and crossed Westminster Bank. 

Should any difficulty be experienced in procuring 41 Flight " 
from heal newsvendors , intending readers can obtain each issue 
direct from the Publishing Office, by forwarding remittance as 
above , 
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